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I : ~ ' ·. , , ; . ,· . ·I11h~I~ti?n of~oc ~Jl?i~sio~~ i:Ieased f~o~ ~~bsiir~~c~ soil c~~~~hlinaii~n. . ••• ··• ·. ·.. >. . 

· .. 
1
. : .... ·. . . . > ::. ·.:·- ·:I~h~I~ti.cm · 9f: ~cq~tamina.nts·. ~nt~aiB.e~- ·by :'fug}t~v-~ · clusts··-~.e.n.lana~ihg. frd~_-; · · 

. ~·-·. , . : :."·. _. , · ·.·.:.-; _-surf?cecoritaminatiO!l. atKapica-Pa.zmey. ,- : ... · .,- >.-: .- .: .. - ·,-: : . _·: '::. ··: · .. ·-
: __ - . ... ·. · A~ole~~~~t(P.hiyin~·:o~-s·i~~ (i;e~~assin.g)~. ·.··_. . .'_. · -_ .. · ·-·· .·: .>-> ..... :· _:· ... _: .. ,·.A.·: ' __ ,_ -_ 

:···1- , ' . <. ; ..... ::~.· .--I~hai'~~io~--~~·;~iatil~~·~~j~~s.edriofl1·s~bs~rfac~::~oi1~·.~!-the.Sit~-... ::·::. :_ ·_, · > ·'. : __ -~·:,_:~· .. ::, ~~-:: .. : . 
; • 'I-' ' • , • ,~ , • • • , , ', I. '~ ' • ) • • ' • • • •• ', .. .' - \ • o • • 

1
'
4 

.-.., ,• .,_ '( •• ~ ' I ' • • ' 

::·' ._,, ... ',!' ,._ .. ', .. ··,--· _,.-,--\. ,"'·:·. '.'·. :~·· .~··: .-.. ·:-·~.·-··- -~-

, 1 :_ · ·: ...... : · -_ ·::> ~ -~f;~alf~~~-~~Y~l1_g,iti~e: -·~u~~~ ·re~~ase.d 'from. s~u~face_ ·so_il c:~~t~m~~-~{~/o,~~:~t-.. -~ ·:·:. : · .. 
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.. >' ~-: ~~·:.;,_• '.:, ',, .J",,·,·,·_, •', 0 ',', ,·, - ~- ' /:,' ~ .... ):,~- :• '<- .~ - ..• 'J .~·~'I • 

.I••• ... ' • · .. ' . . . . _'(~; .~i~~:ftal i~~estion of ~ontaffiin~ted sedi,~ent,s fio~ weii~h~s. a.n~ .ctrainag~ . . . ..... ·• .· .. · · .•• 

t' • \ ·~; . ' ' .. -: • . · • · •. •'v,· 'I, .• <·. ~ · .... .._,'I'· • ' '. ,' -~ .•. ~ ... • :, •• J. I ' ~' • '. ' ••• ·'.:-~ ,·~ ·.:·"·; •. ',. _.: . ... ~ ,,·.:·.-~~.- •• • •. 

-~I · . ·- ·. ' · :._:~· Dermal c;qntat;t~ _with ,contaminared se~im~nts froJJ?.· wetlanp·~ .afl,d·d_ra~nage .. 
: · .-- --.·. ··ditches.. · ··. · · · · -· ·. · · · -. -. · .·:·· 

' o o • < _., • ' ' ~ • ,,.l, \ ' .~ J: • ' : o I \ • 'f" • ".C '.' ·, • •• ·• • • • .-.-:. • • 

~ . " '~n,SJt~ Worke'rs ~l th~ Sit~ ' .. ·. ' , : ; : · ·.• .. ·.·• .. ••··· .· 

.... · · ; . . .' i~h;la(ion of. V~I~lile~rele~s~~ fr~m-;u6surf~ce s~ii corit~;,;i~a~ioll ~~ th{ . . ·. · . · 
,~ .. 
1
.·:·:.'-··::: ·.,.·,..·Site:<·.~·-·:.·::·:: ... ·_: .. '._ .... ,.. .. ,\·-,_ . . ·;'_;_·:····· · "· ·.~ .... · .. ,. 

'i.' ~' :.• ·;' .. ,• ;·:. ·-.~ • ··.: -; ··~~·\ •' ,·',, •I > ',,_'', • '~ ,•.•" ·~·: ·,,;.·,I _' ~- ,:,·~ ', ( ,,-· ;'',J '1 .. \ ) •' "'. '. • ,' :~ .. -.-! ,'" .. • <•' •'. (I 

.·- . · "c , · •• •· · ·· ~- ~Inhal~ti9fi qffugitive dust~ migr~ting fr~m ~apiGa-P.azmey. , .... \· ,.·· .. · ... , :, ,, .. 
·: ' ! . • • ~ • ' . ' > '. ' r . ' . ' , ' . ' I . ' -.1- ' ,· r' )-' ,l 

•I ( ~~··ictctiti~n;tb'the exP~~~r~~ t~a~ ~xi;t~o: .. ~ach p~~~Iation,~sd~s~;;b~~ ~~o~;;-itiS ' • , •. · , . 

. . . possible that_a-tiesp~tsser·~ay .. ~ls0.l?e:.an'6ff~She .. re'sid~~t','k~d-qn,Slt~ wo{k_er~·.-may·~·e: .- ·. '·::, 

. · :I·· . ·, : · ~n9~lsite ::r6'sid~·gt :_Tji~s::,~h~-1{ p~thw~_ys·.~·~t·e --~-e.en,. ~-o.~bhi~~ _-f~~ ea~h)ndivfctu~.l <- · __ , .: ·· · . ·-. ·. 
-. .-; .: . ·, -- · ._ · . : 'P,opulatjon,' ppp~liltions. co'uld a'lso be·. combined, ·as a_ppropdate·· (e.g:, 9ff~Site ·-reside_nt · .' , : .. . . 
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... ·.· ·. · ·. bnly f.o·r-·soils 19·c~t~d· at tpe'sutface.· .·con.tact wi~h- so1ls bel'ow .. ground ·s~r-face· would . · : .. 

. ·.-:1 .. ·:· 1· :. -~~~~ire.e~c.~~~~io~'Jd~~~~ngXaijd i~·· .. ~ot _like,ly~t~o··.~c~:~r on, a r:~·~u!~r _ba.~i~/ -~is~s t\:r: ·:,-_.-___ ~' .. · .. . 
. · ·. :_·.· .. :subsurfacespils\verec6nsideted .. u.i1de~thefuttire:lqnd;use:,scen~rio: .. :·. _. .. · .· .. ···· ·· .. ·· .. · .. . 

•· •. •, : ' . , The: ~95t plaj;ib;e' po·p~iaiioh :hich ~ay c~nt~ct ;u;f~ce: sbiiS in these~a;eas ;s ' · .. •.·· . · -· · 
.- ·.,._··1 . · ,·_ .·. ·· · . ~o.nsid~red t~ .'be. ·aqole;~erits.:_w4~ .·maY.- play (tr·esp_a'ss ). oh .th.e Sh~·.-':1::" o. q~~ess.· pote~tial:: ·, .. · · · · · 

· · ·. ·. ·_·, ·. ·:·heaiih ~isks: ~lSSqa~.t~d ~ith ~-~pt,atpi~.afed·~Jrfate_. soiJ~;'-:ccni.t~mi~a·nt:~e~p·o'suie,W·~~-.: ·_ ... :. ···. . 

.. ·.·I' ,· ·. , quaniified by as~un:ing: adolescents reg~iar ly p Iilf tit· }h~ Ka pi~a; P~"~ eY 'Io,cilti?D· ' . ·. ·.. . · · . · 
· . , . . : · : Expos~re ibutes· ~onsi~e~e? i~~~~de9.' inciden.t~l}p~esti~Hfapsf dermal abs<;>q)tiop:- . .'i· . . , \ -. '· . ·· 

• j • ' • ; .,J ' .. ·' •. : . ' - i ~·-·· ·. • ·:-~ • .;'. • ·,. . . ··1. . .. -~"-·:.'? : '., ... · . : '· .•. ·. •. 
,,''. -. J. • ,• • .. :. '·· .. • •• 1 ~~' ...... • •• : ·:·, ··~ I.-~ - - • •. '·.··.: J I ~·· -~-~~ ••. \ :'' .·~. '·.'i ·., ........ ~_·· .·._ 

. . .· T 1.3.5.l.LS:·Potential Exposure Via Con'tact with Surface-'Water and Sediments_ .. · .. ' -·, _ . . ~. . ·:. 

"' .. , \ . W~tlands are fo~rid ~n -~Ii' side's .bf the ··Site.: ... In addi:tioh there. are' dr.ain'age ditches . . . .... 

. I. _ _._-:.·,. .. .-· .. ~ear ·1h~·: Sit~ ~h.i<::h,:tran~-P~~.t.:~'{eiia~d:ruri_c)f;-in th~:~~e~. -'s~~fa~~ :w.~t'~~ at;I.d s·edim·ent'·. . . ~·- .<. ·• 

) .. .. ·:~ 'Samples. '(se~· T~bl.es.:{9 ',and7~,10._for. ··a ~,umfuary'·of a~alyt~~af' results): ~~-fied~~ ,aJid-,':' -~· _: .. ' ' '\: ' 

. · _I._ .. · .·.· .: ·.• 'anaiY~ed {rom th; se ?1t~ f~~~~r;_J i~~icOt()!he pre;~r~e,ofconl~~i~atibll> . : .. ·.·. <. · ·.·. : .·. . . • .. ·· · ;• ·• •. : .· 
1· :. -- "< ----~ort~o_ns.-of-~the :~r~u~d~~_tt~~-~ta.b~~ ~istharge .from .t~e .~pp~r a~uife;·!ri~~-,.th~ W~tla~·tis ... · < _· ··· . · .· 

.-: <', ::an!=Lsurface. water surrounding the· Site.:. 'It is possible ,th~n.if rio aetiori:is·take·n,~- ·, 

-.' ~-.:<<., .· _· ~~~und,~~-~ter. .. ~i~h ~-i~~~:~sfn~ GO~~~~i.n~~i:.l~v~ls ;ou!d ·~i~~h-~,tie -~?. t.~e" ~et~~ri~·s. ·i( _··. : · 
_., _... . t~Is. w~re t~o,· o~cu,r; .p~ople and w~llPltfe ~might be'.~~pos·ed t_o contaminat19il· 1n:these .. .'_: .... ·· ... ··-~· -~ ·-J:_ 

I· . . :'ffiedfa~urre~iiy. ~rid.in ¢e future.· • ' ' .' .. • • '' · • . . ~ . .... · .• ·.: •. :,: : \ i ... , , : .· : . • 

,· .. : · ,·.··• .. •. ·••··; · .. :.r~i~~~:,::d:):t~nr.;~:::':,;i~~:d\~~;.r~:~::~::~)~:~~~:~:~!~b::::~\:;~:~:~~ i· .• • .. •·· · · '·· :·'··. 
_.1' :_: .··-.. _ . _ _' .. ~he~e .. rr1e~}~ ·a~: a,_ ~~gul~r ?asi~ .... : Exp~?su~e was as~ll:m~~:- to, .?~·· plausibl~ _ _. ~~~ou~h · .. · . ·~. ', -.. 
. . ·:.·.·_, InctdeJ1tal~ngest~onand·d~rmaLcoqta<::t.-. .-:: '.·,._,',"·.··.· · ·· · · ·-·-· 

._; • . :' • ' ; .., _. ~ ,• " I • ... •• • • ' ·< .. ·; . ' ; _! • ' ·- ·~ '. • • :'' • • '. ' ' - . t ' L. 

-~.: ·, "7:·'·, , .. :·('' • '.·· . .'··.~ ·-'".' ·,,r~ -,l'l·~: r...-,: ~-·~··,',..~, ,,,{...,..,_... ,·:· .• ~ 

I ......... ~:·· ·_,Jlt i~;-urikno~n:~~~ther h4~.ti~·g: ~~t~'vid~s·}~~-e~~l~c~-:~n~·SH~. :'HoW,eve·r,._Hois ·.e_xpt;~te~- ~-- :-·'-: .~ ._'··.· __ .. . 

· '. -· '. ·· ..... th_~t -~(hunting ·dbes,occu~,--thts: i~··a 's~-ap_p6.teiiti~I, us~·r gtoup: ·Th~ ~iite i~: su~·r6.u_nd.ed ·: .. ::.: -'':-; .. 
-:.-1 ... ~ -~·- .. ,· ··~Y.~·:ie:sid~nces,·· to~~erci(li'' ~u~i~esses)~:~hct i'n·d~stry. -lli~ki~g .. :hunting :-::a~'-. .-f~practic~l:: : '· · -~ .... 

... ' • • . . ··,J ~· ".'.. '•f,; •. t' '· ", ....... ·~··;'·<,,•., '··' ··.'· .,·, •,.-• , · ... ,'.~· ,• • ...1. • • ··:. ,,· J; .·· 

.. _,_.. . ~matter.,:.<·:··. ,.. ·. . .. , ....... .-: ·· · ·.. ..<- • ..•. • .,, •· 
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, . . . , .. · .A·e: ·.suffa~e -~~~~;·~ ~;n-Site. ~fe/·~~l- i:~dica,~1v~ -. ~~-:· habit~t~--.. f~; .. -~~J~~: .. ·~~or.t ~~s~:ing·;·_;. -,: :· ... ·.· · .:;' : 

~. 'I·.· .... _.. ·_;popul~t-ions. :Thus; e-fi~hihg 'a:p·p~a~s-cto -~e- inh_erently limit.ed: by ·:thephy~i~al rp~k~uiu)f .. ·, :,_-.·· · -.. :: '·.· :.:· · 
' ·, · -t-he·$:it_e-:·::<:.:··;·: __ .··.··:~-.. ·:::_._·_.·_: .·: .,. .·- .. · :. __ .-. · · · .. · ... :-:·;·;_;_·--~.:- ... _; ... _;··~---;_·_·. > .. ,. -... . . 1·-·.· . '- ·:.-;· '' ·. . ·< \ .... :. ;;_.· .... :· · . .. :_ .. . , ' ' .. '. :' ·,. _: •. ! .. ,· ...... -_·,-. 

~,~ I • • • .• ~ ,-... •' ... -~ 

.... --'.:.~--- ::, .·· . . :. ':;, ·,. .·• ;· ...... -.: · ... · ,-· .·. ·· .. -· .. · .. ~:. <· .. · ..... · ... ·_ ·. '<_::_:~_:. ~- .. ··:·:· .. : : 
.. · ·; :; _:· · ·.'·I~ l~S:J~_as9h~~l_e:·tq cb!lc~ude_th~_t ~~r~estnaJ _a_nd aquatlc :?fga~I~I?s :ta~.en _ _from.t.~~-·,Site ' .... ·· · · .. ::.· .· ·., · 

-I·:~.·.· __ ~oul_d'.~9(copsti~ute_:::~.- p1aj?r.·~ource :_o_f_foo? .~o_r,_hum':ln ... ~onsumptron~. :: Po,~~nti_al, :·: . , · ... 
... ··· · .·. __ ,~expos~r-~ ~o:~heD.JiC~}'-coi1tattJiha'nts,·v_i~;)ngest~()I1_0L(l_qu·a:ti_q·~pe<;:,i'e·s· -pr.;wildli_f~:~a~ nb(·_ .. -. · : :;~ :., 

.", I /.. . _ ·~< e.~~-~~ateci_ ~~e-: ~o ~~-~,l~~k -~( a. qefi,~ed ~s;~r ~-~?.~P, ~?n~ · t?~J~asopa~I-~ a~~um~ti,o~'~·?.f· .. , __ , .. , __ , 
J ' G < ,' ·)Im!te.d p~tential for e:xposure,, • '·.· , ' ' • ' ', , :. • ;,.::., . , • .'' r· • : : ". . •;>. > ,· _.. • t .•· , 

I,: : • jJ.3.~.L2 o~:Si;~-~Or~:rs-~1 lhe Sii/ .. · ~' · , . · .. ·•· · .. ~ ', ; : ·.... , ·: •. , : .·: .: ·· ' ·· ... : < ··-·· .. -
··.·•·•· ': ~ . t~~~~~~~!1~~:e~ti:i;n;:~a!:~o;oe~i-:~~~~J~:i;:~i;o:ll,':~::e;u~~J:;:~ri~~~:~~~: · ·• · ·.-. ·. 

• - ' .• '. ~ .• ~ • • 'l ' •• • . ' ... • • . • ·• •• • •• •• f : . . . . . ' _.' ·.' . ... - ~ .. . # • ' • ) • -· - J -

-_ ·. I' > --. ': >·' Si~¢.: -~as' ef~e~tiv~_' .. ac_~es~-: Ii~Ita:tion.s :a:~.d .only 'a~th~~~~~d_ per'~o~_?,ei·a're~·ano~'ed:_ .?P~_the,j ". ·. ' . ' . 
,. . ... property... ._ . . . : ., .. ··~ ... '.. .· ~·.-.. .·;... ·· ·\. .. ···. 
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, . ! ' .·. -~-: .< ;' ··:There· ar~ -:no apparen(direc-t -conJact. e)q)o~4r~s to·:~urfac~·:.w~ter or ~oils .a,t the· Site. · 
. , · . -.• Jni$·-.are~ ·. o·f. fhe :site h~s- -~e-~~-·co~_ered by: cl~:a.n:·-'fill: .ma~e~jal,. ·erfe~ti~ely eli~i_ri~~I~g·: th6 .· · . ; .. _· .. . .. 

. · -~--- · ~ ·---~~!e~.tia-1 .. ~or.·ct~~e~i~_c??~a.c_t,'w_~th_·.b~ri~d materia~~· ~pa~t~C.ui~riy-'i_ri-'~he .ar~:~ :~co~-sir~'··.·:·;. : .. ;·. -.~ · · 
· : · . · · · contamment. : · · .. '". ·. · ' - .. :<-:, .. · -. ~ · , ·. ·- · · ~ <- · · · 
I'' ' ... ' 't ' ( • • • • • , ..• ., ·,,. . . ' J' •. • :; • ....-· • •• ·' • I 
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- '~ ~ .. ::,.-.. · ·',. ::·. ·' ... -.:--·~:··. - .. :._ .. ;.··· ... ' ... -· .. ·.-·. :-,' .. •,·" 

. ..-:;·-:, _ _..·_ .. - .:'. ·.··,_ '.'·. -~::·:·· ... · ... ·· .. · .. •:·· .. ·· _,. _· · .... ::·:. _.; --,'·':_-;_::. ;' .··. 

-: · Ther:e )s.'.only-one :surface water body' l<?cation on·the: Site! ·TN~ Io~at~on w,as an~Iyzed_ ·.: ·.~·,_ ... _,. · .: .. 
• ,', • ' • • ~~ '' ' •' 0 .:, ' ' I ~ o • ".' • \ • .\" ~· ·, • • .,I ' • ,;_ "' •"' ' ; ./"" ' ' •' I • o o •• ' '• ,• • ; : ,I • • 0 ~' ,: .~ 

· .. ·I i ;:#~t~~:~~~~~~·l~;i:~~:t, ~:y1:zt~~:;;~:~~:!:~:,_ ~~!:!;,o;~!~~~v:lt;~;;! . · · • .. · -·· · · · 
• • • • • -"' ~ • J • • • .. • ' • ' • ·~ • - I . ~ '- .... • ' - . .., I ' ~ ' • • . .... . . :: -1. ', _·, :: ~ n;ar' the -Jag~o,~:. ~~~~ CO~_s.idefe~- to.~·e :vol.UJ.lta~; -~~d-~SS~ciat~d\~~~h jop r~~uir~~~nts ... _· ·. :· ~:·~·: : .... -~ 
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~ • ·,. ,' .. -., • Sit~~·- w.s>_r~eF: .- ~er~ ;. ~ssumed _to .b~·.· tra111e~: m· ·their· J()b.: function~,, -~pel . pav~ -an:·.... . ·;: _ 
· -:- < ~-. · :·. '':understanding '6fpotei1ti~l._worker.hazaids_.~·-·the··oc·cupa~ionaJ':Safety-·arid ·Heafth.Acr .·_..- , · .. :: . ~-

·.-. ~-~~_.::: '·_/{qsr.IA-y'~req~i~e{-cori1p~iari&-~-~it~ ,._sa:fet~ .:a~·d, hyg!~~e· 'st~nd~-~cts': tb. rectJ·~~ p6t~hti~l"- ~ .-' :: .·.: ·. ·:.· -~,_ . 
.. ·. · ··.. · ' .. · .. :· · .. _ .~i~ks to -thes{~ni~r~y~es.:. jsite:~9·rkei e·~pos~r~ · ;to.:th~)a.goo~ was;ri.bt. e~~r~a:tect:in.~h¢:~_:_: .· <: _:_: -~ : · i · 

1 .. ·.1.· .-.~ · · B~seli~~ Rl'sk Ass~'ssmerit.~-· ·: -·~-· -_· .-. · · ·~··. · .. · · < ··- · .- ·:.' · :_,_._ > :.~· ,: : ·: · · < :·::; _·. '. · -· :. '.:" >:·:~··. <. 
'•• ,'' ~.· .• :~ • .,.·.~.,:·. : '; - ··' • • ,. ' • .·: I,~ •• ,' '\ ·._1 ~··!.'~ ,· . . .:' 

-~··',l ____ .···.'c":_._.·. •.1·.- .J-~ "=.' -~.··;·\ -·,·.·: .... ¥_.~.. ··.·," ,t. ,} ·:·, ·~ '···· \·.~,, 

: ·.1:: · · · ··:· . :~: Th~ ·. sii,e,.- _main ~~~_ins·:~'Jgu/: ~~6~~p~a-te_~,~:~~ll;: .· -_-~e~~ :;::~ye~IS"- ?r_~-- us~.~. J5H _:_ -inq~st~~al· · ~- :: ·; : . 
• , ' • • . • - '\ • • • ), ·, • " ' 0. • • . . • ' > 

. '·· purposes; as·well·as for.-drinking wateL~ All four: of these wells are· .installed in bedrock . , · .. -

I •• • •· .. · ~ ·~ a depth, gr~~ter tba~ 3QO fi.. Th~ ~I haS :~cuse~ 0~ -~v~luam;_g' ihe upPer +rf;: . . . ~--.. 
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~ ' R~ll\edi;Jinv~s;i~8iio~~ePort . ·· . ' , SECTI6N.i:!':3 /. ·.· .. 

..•. ·.·.1. , •..•.• \ ~~·~:~ ~~::~~::1:·gri~e1a~mf~r.s:parate,;t~m.· ·i:; bectr~:kJ:c~:~¥ac~·· •• ·i····:- d~ .: : ·• •••• ·• 

· :' · _· · · .. _aqu.ifer.has ·notbeen identifiea as ~-c~J1c·erJi in"tpe ~I, no.r has it~beeri defin~d'a's beipg_ ··. -:. _" · .. ·. 
I . · · · ·Site-~dated .. -. Analy~is · oi one. :or ti1e · fou_~ ~ens· -ind~~~t~~- :no ~~ont~in,in~tio~l.::.:_'fhe·-.. ~-: _ .- -"_-, -- .. 
,, . ' _-_- --~ b

1

edfock.aquif~r·was not.consict,e'ted-further,in~th~·risk·tiss,es~rrtent.: : ': :'' .... . '' .. ' ., . 

. ' -I~: .. :_·::-:·_,:.::-.' :~. :·':' ·:-~:-·-- ::~ : :. ' >:'' :·: :' ----. -_. :'> ':. ·-._. _-::. : :' -:~ :-. ' ' ~:; ,. -< ._-_: '. _· ' : _--.-. :~~-:~·~ _· :- : .: _-_-··: ·>_.::_\ . ~ _~· _·:· '. ,,_ •. · .• :·, -.·- :·_-~-> ·_-'' _··-: .. ··:_ .. · .... '. 
· · ; . · 7.1.3.5.1.2.1-PotentiaJ Exposure to ContarriinantsVialnhalation'ofVOCS-·· .. ·:, -- .. ·. ·: ~ _.._ -_ .,:_.:· · -·. ·. :. 

_. ·1:· , __ ._.·.:··,_The: mos,t -:~~ppaf~.nt · ~~posure:_·-~o --~~r~er~ _;at t~e · ~ite ~~o~_ld_· .1?-~ ··vf~ ··in~alad~~. PL · _ .·-: _-- -· _ ·: _ ·--. 
. - '. ' .: . ' . gases/vapo-rs- ·released . from thejr, oper<J;tions;. 'this·· is apparent· based _bn'. obs'ervation ' -~ ,: . ·.'. ': . . ' 

i~' --~>. ~ : ·- ·. ~---· -~- ,··-' .. ·._- .:_: . ':'·. ~ ... ·:·~-- ,· .-': .· .· .. ,·. ·_ .. , ·J- •. ·-.· •• :·.~.·- '.' : • _:'l.f,·-·-.•. 

"~ ~-->>: _·. __ ->d~~.i.;~---S_h~-:is!t~;- -Di~ V<?C r_t;le~se_s em~.Ilatiitg_f~ojll,buri~? mate~ia~s- qn.:~h~, Sl_t~ (c>.~-_ _-:·:.--;~- · · · _:_-'·-~- ·-, ;~_:' :· _-
... , '.-_-Site .. contall1menta~ea, anq.stiiJ:pottomsandt_re?tlllent}qgoon.~rea):ar,ema~dipon;tq ·., ··> : __ ·.·· 
. ' ~. ' . . I - - . ... . J .. : • ( - ' ., ' - ( ,. • I ; ' J ••• • I ' . ' ~ . . . . ' '' ' I • :. . . ;-< ' ~- I 
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.. -. ·'~ ~ . -·, ·. '·' ne: ~a~~er .risk~es~ti~'fat~d·f~r fugitiye dust' expo"sm;e IS m'ucp ,less .. tha~- t.h~·:l!·S._.,E)? A's. ,•. ·. -.:' :~ "; .. 
··-·1,_ .. _. ·: ·._. · }~irit,?i.~epart~re'_~(r~~I~ ,7:.29.)_~··: pi~:c~n'~ef',~isk .. e.~~imate}or:~-~h~·~a#o~ .of V0c~:·irt:.-_ · ·_ -·' .. -- :. ·., .. ·~.'': 
' _· v " .•. _.. 'anibi~nt:a1r _is 1~6xlb-.3 (rabl~ 7-28.). "'The--majority o'f'th_fs -d~k"is' associ~ited.-with,l,·l~ ., ' '' · ... ~: ~ _'. ' 

·_. 'I·, _; ·, : ': 4~c.~.~9~-~:e:r~e1~.{hig~~"st, ~~xpo~~i~- poirl~ tp~C~nt~a~i?n us~ch~ :m_od~i v¢-~: ethis~~o~,;· i( '; :·c . . <> : 
' , .f~om'the off-Site cqntaipment area), 'chloroform (highest'ex'pqs,ure·point concentration · · , __ .· 

_.-.'1: ··_: ' 'foudd ;~·~:the- ~ff-~i~e- 'corit~inTI:en~: .a~ea); arid, ~arbon .. tet;a~hl~ride >(highe~t exp9s~re<_ . .. ' ' .·. 

• .· .~-,. I ' _p~iM -~qrice.~tradon··I9~ated .·~iJ~e··stilJ'.bottonis/treai_~erit _Iagbon-~r~ar·· :: -.;· · , .. : · ··. :_ ~, 

. I\, " ·.···. \ 1.::;.3.~ SUm~arv: ~: ~o;e~ti~l H~alih R:s~S ~~~:dO~·~utJ,~· ~nct-DSe . · . ' . . .··. • .·· . '··.·.· · .. 
j •• ~ • ' • • ~ • • • .' I , '· • ~ , . ,: ' • ~· \ 

•--~---. · _.Future·· lan4.~use .he~lth~ risks·~sso¢iated.-with ex(iosure<:to con:tinninated·.~ite:m.edi~:w~,re-.. ._. , .t 

,_ _ ·_· .: .•: ~~al4ate.d ~ tc;>r- r~~id¢ihs :·-uving: ··cni;.Si-i·e.:::::>ThX·-~i~~~re .· ~a~i~s'~ · sc~n~ri~ _ ,as·~u~ed,: ·,.· · -_.: · ·-

I - . :~r~~:~:~:::~r~::~~\:~:::;ti:~~ct:5v~:::::\;;~: b~:f.i~;1!~;~~:~cts~~~. ~~J:;. : . ~:. 
- '-'. , -_ · ~~_Te-~pnkai·s_up'port .Gro~p ... Th,e .likeliho()~i' of. this- cype'-~f.o~~u,rr~~¢e. in u~-known:but; - ··-, 

·· .-·1 ',; :~·--.is C:~n~id~rec} to.be:q.uhe·:lo~·; .... _ · . ·· .. · ._:···._ ~ ~ : __ · ~·' _· . · .. ··.-_ ··: ~ ·.:--.--: ···:·- ·-. :.-· .. : ·:· . .-.... : _ ., · ..... _ . -·· ·· · 
- ... :--···.~/: !~, ,. ' • -' • • ' ' I.:. • ';-- .. · .. :-:.:,\:,•·J ~~ .. ~." '', t • .',_· -~•'L • .. ', '···'.'' :, ', ·,,,' 

' '', ;. • ' .. ' •' •' •• ' ' ~·· ~ •' '' ' .,. ·, ''': •• ·~·- ,, I • ",. • ' ~ ~~ ,, " ... • J ,•' ' ·.{ ' ' • \ • ' ;•: •• • '-

.'-I' :' ·_ ·. 7.i.s.3.2:i. ~o~e~tialH~-ait~.Risks_t~:HYB~the~ic·~r.I{esiden:ts Living 6~-Site. ~,_~ -· .-.-- .. , __ ·.:(·.:·. ---< ; 
.: :: ·_ ,To address potential health risks due to contaihiriation ·associated with ·operabie ~r·~as .". · , : -· . 

I' . . .. -.: .. of _:n~e·:_si~e · \ ~:,~:~: o~·~Sit<~o:nt.afn~.e-~i~~~~~. · ~apica·~~·az~ey ·ai~:a~:· bff-S~je · _cont.~in;~~t,.< ::·- ·· , · >: .. 
. · -~, ·- area, an(the· still" .b'ottOpJ.S/treatmen~ lag90n area); ·a .resid~nt was_assumed:,to_· exist at'_. . . : . : .. 

-~--·:._.-:·,·.;:' ,.·:· ..... : ... ,.: ·-__ ~ ",,··:: ·_.·._ .·., ·,; ·.~· ·.··J' _: ·-·, '.- .· .. "·'<·:.~·, .. -- __ 
• O ' ._ f z' • :,: 1 

1 
• ' .., I ~ • ;, • • ' , 

1 
'• 

', : '' ' , :\ • •' • • • \ ·,, • .._· I:: • • ~, I I ' o ~~ • 'o • I ,J' I .' .._, 0 • • ' 'I 

. ,· 'f \ ' • • :. i. J .. ·~. . ' :t· •. . . ' ., ·' '•. \ . ' . ~: . " _,: ' 

-~.--·.· -~_. .~ .. ··~-__ :_.:_;_~·.··::·_· .. -': .. • .·-··::·:. _"'. ·, ', , .'' - ' , ::- ·>,,' '::· .. _. c '·_·:.··· ·:. ::::,.' ', :'.~--' .. ' ',.r :- .:..: ~. 
. •, , " , ,• ,· f ', ,• - ', ''• I J :,0•, ~f ' ,'•.': }

1 
'• .;·,, l ·., 1

·' ~'·:: l ': ,' •' 'c' \ : 

. : 1 • ' ·,, •' ' . ' . ' • ' ~ • ' ·:, . ; ','. . . ' ' ' • ·: • . r • ',_;, ,,_ .:~ :,. ' ' 

. •' .. , \.··. .. :-
·.-·· '·'I.., ..... ' ••. • • •• 

·-----~--~----~~~--~~--~·~'~-·~---~------~~~~~---~--·--·~·-~--~~ 

' .... · ,-:· 

,'!._' 

file:///vbrker


. '.I 
; ·' ~ . J,·.' 

' . SECTION7.1.Y: ... ~ .• /. 

,: _)_.~': :.- -_:.,·:. -~~~~}~E~91;,,;·' :':·,·· :,c}: '_.,;' ,;_.::~· :~.;·; .. : 
~/:~·-·::· .. :_;. -.. :. F:eniecii~II~~·~siig~ti_~n.··Rep~ort· __ ' ··,·· .. ,_. · -~_._ .. _ 
.· · .. -·. · ,_ · . ACS NPL S1te; Gnff1th, Indiana · · _ . ' ·- _., · '- : . · --
·.:·' ' ~: . _Revision: DRAFT<-_,· . .>·- . '>· . ._- ._ <' .> ,· - r 

' ..,.- . l • ~ ' -~ ~· •• • - ' - ,. 

\ I ' • each ?f the:se '1 oca tio~s,~~!i d ~ee~Osed ;~ t~e: cphtajnin~ te~ ;,Jjj~, ~~ eich ·.,.;~a~~~ ·, ' . , .·. ' 
~ ~ ·.- <"" • • • : • •• 1 • • · ~ ~ • 1"l · . • ·· . • • .' j r· · . • . . ·- , ~ · .~.. . : · · 

'.' ~·:~--.-_independent from._the,;othe!'- ar~as·;:_ for e_xa_ip.ple, ·a·residen,t is :as~urtied -to_'haye:o.t~eiL ·· .. , 

..... :I,.-~-: .. :.-. :~-~:~e::~n' th{6~:si~~ co~~-ai~~en.t ·,~r~~ ~~q~i~'.exp~se.d-t_o· ·!fi:e- ~~i·I·s a(.t~~~· ~o:2:a~i?-~.o~-Iy;:.· ;· ~--:_ ... , . _ , 
, ·. :· · .-.:. E:isks'_asSociate~ .with other niedia_(for,-exposures'-t<? .c<?~taiiliri_a~t~ in :s_~rface water ,ap<;I:,.: _.·_: · _ :·.·· . -_; ·: i 
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·. ·1·-' .· __ .·-·->·E~pos~r-et9. s'u~.fa·ce ··wat~r :and. s~dimen~s fqf. .op-Sit~ re~idehts·_.waS' as·s_lim~"d: t9··b~_: ,.. ·: :· · -> ... · . ., 
-_ .. •· .... _. sitnilar.t'o.'tl):~t-·b'f Site .'tres.pas~~rs~und~r .. the·· cur~r~e~t'l-and-us·e ·sce·l)~tib,,tp·a:t is·~::··~·n -~n· :. ' .. , :. __ .. . 

·- . . .,- ...•.. -· •.•. ' . ,. -. ·' , ... r· . ;' . . • •. . ..... ·- .. . . . -.· . . ·-· .. ~- , 

: :I_:~:_:: ·:· -_.· ?cc~sio~~~b~~~i~::· -'1?~-~t_o't~l $u_rfqce-~wa~~r·~~--~as ~alc~ia·t-~d _i? .be~·.\~· -~~-i~~ ,~s:sum¢s :_.:: - ··.:: · ~ _ ·_:.:· __ 
-': · > .. ·, _ :~ . similai~toX.k.· endpoints .for the ¢hemi¢aiS:of ¢6nce·rri,'contributing, to.)he· HL A. H(~f_:). -<~ . .:- :- . . · < _-_ . 
. ; I,'.·'-·_ >·1s~:?6t::_exce_e_~~'ci ~h~n ~v.a~~~-~irig:· _c~~~-i~a.l~ ba~ed'-~~ .':e~ch_ -~~~~ic~fs-:t~~c :e~~-~?i~t;-:., :· .. _.:. ~-- ,. ·: .. ·< 
· , - : . __ the'refo_te, .tht:?re does not appea~ to ·qe a non~am;:er lle'alth concern relat~d -to surface · - ·: · .. 
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,~ ~- . · -w~·_ter· exposure:· ·The .Hl.f9r -sediments is ·_less. thah ,.uriity ;even ·_when .a·ssumirig.·-· .. · .:, - · · 
.-_ -.~--,:: cb!lse~ati~-ely _that _the' _·cherili~~ls -~f- _con~er_n have. tt1e ~cime-~toxjc -e-ff.~~t; a'~-d 'thus~.: . -. :· "-

·,:· -.~- :_· ~~·:;'·_· ~:i~-q-~ure._t~:>~d!in~?t~s}~:-~:o':.:con~i~~r:·d--t~. po~e ~_/f~n:~a~c¢~ __ 11_t!~I!h_::ha:~~:~?, .. t~--fu~u~~-_:·. ·_._- ,· _, ,:· . . ,:·.:: .<··· 
-·· · __ , :-·on:-SJte.residents- .. -, .. , .. ~ .... :~.· · -.. · ..... ~ · :·--.· ~·-· -~---
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-· -:· .· :_;this ~~ ~~J.u~ ·-i~ ass~-~iate9 \vith- n_on_-c~~lic -al.~~nes -(~8~ ). ::. No~,-cyclj~~-alk~iies \~Q 9~·- -. .- .- :: . ·_ > ~ ~ 

:. ·- . 7.7) .. and chloroethane ;(HQ ot_-5.9) compnse apprmpm?tely· 83% of· this HI value. . - :· · ·_. 
~- .. :~.·--·- _._"i._, •••• ',•. . • •• •• . : • . ,. • ·.~ : ~ : ' .. • • ~ •• ·: ·••· •. ·' • ' ' • ' .. : • • ·.. . '· .. -~·- .. • ... ·'-:.; .• __ ' -· ·' 

·.· · . _,These ·are the· orily·ch~fni~~ilsof p_oteht}al·:conce~ll-as~od~tedjvith .~nhalatio.~. ofVQCs, -·· _ 
. :-1·-·:. ,.:_ , <~~-q~bi~t:I~ ~j<~it-h HQ~~gr'eatt:r_·t~a~ L' ·_·, > -.· -· .'· · ·.. .. -. :~- -::·.. . .. , ·. . ~-~ · 'r ~- <_ - ---~. · ___ · 
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·I~ : ::· .-.. _J}le ·n9n~c .. ~~~er ··!(I_ :va~~~~ :{or. p~t~~ti~l_ ?ri~~~te ._ -~eside~ts: ass~ocial~d·<w.i~? -~~;~su.rf:a_ce· ·:· :. _ _ _ • _ . _ 

_ soil_s from 'each Of:.the areas is sum·ma{ized_ belo;,y ~nd; ii} ~~aple~_ 7 -,33. t_hwu.gh 7~:37::. .. ., _ . ,_ ! ·,_ · .• !' .·1' -~·· ··:-. '-~ '-·''- · ... ·.-.-. ' .. ' .· ·." ' . --~- ·_,.,~:". ~:~· .-··, ·, '.- :. ' .. ·.,;,·~----;-,:· ... __ ;_ '.,,· ' --' 
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. _ , __ ..• ,_ ... · ·• .... On~StteContamment_Area·_: .:·. ··.·;, ,- ·.:,· ···- · · .,,_, __ ·., .. _- .. ,-._,' · __ , 

· • . · < : - . ~e\()~aCp~;~~~Y in v~l~~ for ~;posure; fo. s~Q;ti~~c~soil~ assuined tO ~e · .. ·. . :· < ' ' • 
-, -· . ·· , -· · .. - tmearthed ·'for- .-.residential': development -·and -brought'· ·_to- the ·surface Js __ .. _·-._ . . . _- -

1
- -:·.- .. · . ~. -'. ·.~.ili!:lO + 1. (Table 7 -33) based. on similar Joxiciti~~.-- Several chemicals ~exceed -. .:_; ;:- ., ., 

-, · · . . __ . · •. _ ' , _ · :.. ~ \,mity by_._th~.m.selv:e~ p.e., HQ >.1 )_, imd _tend ·to: drive t~~- -H;~.resu~t '_(see __ Tabl~ .. · ·: . -: .; -.: _·. · 
::; . · · _._, ___ :_,, . , 748fortoXIcendpo_rptsforc:hemtcalsofconcern)., ·-.,- _·.·.,-; ,.: . ·' · .,, · , _ 

.... -· - -----.-:.-· ·.·'·.',- :·. - __ '.,·::-_ ... _ ... _ .. :· . .- ,· ,'·,·'-~ _·.·: ·_· .. ·,~-·::<:-__ ··.·," ·'. _·:.~.-- -:·-~-·; -·_·:_ ,··' . :'·:-·_-.'. 
-~-- - · · ·- -_- : . .' ~ ·47%: 'of this ,-value,is· as·sociated with teb;achloroetpene, ·-32%·with tolueri~.-, .. < .·. : _ -. 
.. _· __ - · · .: _:_ .:~< ... _· · .. ·:. <i!J-Cl)l %-.with e_t~yl,benzene:_ . .Qnly -two othe.r.~·chemi=~als'ot: po'teri,tial (;oncerri · -.-,-- ~-::-~· ._· _:.- _· 

- · _..; .'· _ . . -. ~ad HQ va)ues greater than 1; ·naphthalene anq· bts(2-ethylhexyl)phthalate - · . : . .; _. . , 
· ' · · · ' ·(Table 7 33)' ·: · . .- · ·· ·, r ·.. · · · - · :. · · ' ·- · -· __ -._.1· .. --. __ .,. -,. . . ' - .:·::<. ':-:' -_ -..... - ; . '. ' _. -.,_--.·---:_·:.,·-··-._-_·_.i'_:._~-' ' ' . ' 
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·· · __ , __ ,._._ ·:···Still Bottoms/TreatJPt:n~ Uigopn Area ·: -. : ·_. · -, · ·_ ·.- _ : · , ,,_ ·. ·. --·. · · .. :-.< ··- .. , 

-;-:1 · .>: --~_:·,·_ 'rie··-·-t:ot.al ___ ,pa~~~ay- Hl···foi··~e~p~sure·.-~0·-··~ub~urf~ce·--.s~ii~---;t-:th~--~~ill· ---:- · ·:·. 
'- · .-- .--,. · >_:Bottomsrrteatm_entLagoon·ar~awas ~stirtiated tobe-5.6xlOtP·(Table7-34):,·--· ·->. ·:, ,· ·~-• .. I' ' . ,. ' . ' . ~ -_.- . Be_~ause'Jhis valu:e. exce~ds, unity;'jt-maybf! interp:r;eted to mean that_'there _is.':'. :_ . :; .-. ' 
., _-_ .· ~. · ._ · :; . , ' a- potential': no~-cancer. ,health C<incern: associated' with ~ubsurface SOil ·_. · -_:- .·, _ _:-. -
,. . ·- ..... -' ::: _ -:·-:· ·· e;l{pos\i~e in--this' &rea_. . ~is is because: so·in~·- chemicals·:have. HQ values ,tha( ·_ .. · ·,_: --- · . ,·· .'· ~-

.
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_ ~---~·-. ~ _ ~ Remediai.I~vestig~ti_or. Re~ort : ___ · : · ~ ,· _-:,: _. .. _ . , ·:· <.- ;·_~ .. -~ > • .·-~ .. SECTION 7J-.5 -' .:- · ·· · · · ., ,: 
~ · ·- 'ACSNPLStte,Grtfftth,lndiana-.:. r. • • -· • • ·_.-.· .• - --.Pa."ge'46 .. ... ,_ .. :'-. . ... ·-··· 

1
_ ... ·, , Re~sion: b~i .. :• ,',, , .:·;._ .· ·.: ·, · .. · .• : -.~•' : ~( , '' .•. · :<·; '28t~E:9~ :;•::, · ... , ·._· .. : • 

'<. · · ' . :- - . .: : ·: :~<·.45%_ :bftbi_s ·va~u~ is asspdat~d ·with:·c.ar:boll' tetra~hloride:.(i;IQ~:of2.4x.10+ 2),: .. '-'. ,. ,,·, _. > _, 

I
. ·.. -· : : . ·. _\ ·.-· 27% with lead (HQ _of L~xl(}~ 2); ~nd 7% with hitrogenateq_ be~zepes (~Q .· _: -_ ·. _. ,· ;: _ 

.·: _ · ,·.·, · 'o_f3~9X10+1) (Tapl~_.?-3~). ,' -··-> .· . ·_. _., -.~-- :_..'_ _·: ... - _, - .; ·._ · . _ · · 
' .. • ... _ ':>~ • ~ - ,· • • ~ • • ' - • ' • ' \ - ' • - ~ ~. ·.. • ... ·- .. • 

' ,· r:' • ' ' • ~- · ••. c:. : .._ . ,.., ' I 'J ' ' • J' • ,r • t • • .' \ ,, • ', •' • ' '• . • •I ' • ' . _
1 

., _,~,. ._ :- :: · .· .:- _--,- -o~_her chemicals with:Ha. v.alut!~' greatt!t .t~a,.n· 1,-in~lua~;.- 1,2~dichlor:o·¢th~.n·e. ·_.. ~ . _ .... --. .-. 
; . · .. · .. _ --·.· (cis), _ ._:.- -chlo:r:oform, ·. · ,_ .' ),1,1-tnchloroet~ane,4:-methyl:-2-pentanone,,- .·. · ... ·: 
:. : ..... :: -:~ ~-: · · : ~ · .. tett:achloroethene, .. ~- toluene;:, ethylbe,nzene, '·. _,is.oph-ororie_, ~ . naphthalene,:· -< ·_.· · ·. ·. 

, - · ·-, ·.·- ,'. ;.~ ; : : hexach~orobutadiene, .. ·b!s(2-ethylhexyl)phtlmlate, eJ!dosulfan,- I, . 4,4'DD"f, .. · · · . : ·I· . ' :: .; .· .. -. , a·ntirrl<:niy;:. cadhiitim, "methyl -propyl_ b~:rtzeves, ·, dimethyt ethyl· ~,b¢nze.nes;· . · :: .. : .:. . . 
-·. _'·< .: : -,~: ·.: :··. ' -•hafog-~na~e<;i:··.al~anes,-·n-~hai~ a~kanes ;and·'q!ariched ·aJI<;:anes·.· . N:uriJ.erq_us:· :_.' .. · . ·.·.~~'- . 

. . · · · · .· · : · -other 'chemicals of potential concern approach a HQ of 1. ·" : · : · "-~ ·' · r' ', · · · · ·,. ·- -- · 

·· 1·· ·.'·. -. ·_ .. ·. ~-'_ .. -: Of~-~i~-~~2Jnt~i~~~~i·k~·a· ... ' '.: · . _: .· · · · :::_. _- .· - .. ,_- . . ·, .. -·~:. . . . :.: .. ·.·: <. ·, .·~- -.,· ~-/ . 
' . ' ',· ... 0; ,- ';:: .··.-·· :·. :··.'·- . :-. -_ .· ": _.:. ; :,:' ... ·<_· ~.:' : :'' :.·:{..:-__ .:: ... ·: --: <~----' ,·.> .. · .·.· ·1 ·- "· ···· ··· ··, :.· :Tabk7-35 contains-a summary 6f.HQsJor.'_cheniieals.C)f p·otential con_cern ·at . . .. :-, 

· · · ·,. .--. ·. ·-the. o_ff-Site: c.oiltai.nri}.ent area .. A total pathway HI yal_ue ·(based. on si1J1ilar· ·,._ : ·-' · 
. . , .. -. _ to:xk endpoin~s) of l:Ox:lO+ 3-was calcl:lhited: . · .... :. _ ·' · :.<.·. , · · · ·· ~ · · .. · · . . . . .. . : . '. 

:-- ···1··,_. ·< > ;_ · · ·· ···: . ~ ..... :~~:-ioiiow.ing,:c~e~ical~- w.eie· deter~ined. i~~· ~~~t!i6_~-~~.:_s~b~t~~~i-ally to ~11~~·:-:-- / .. ~:., · · .. 
· · . -'· · · ·• po.tential ba;zar'9:·· tetrachlo~oethe,ne:. 18%.'(HQ of 1.8?C10.+'2), 2-bu~anone_ :.· .. ·. ~ 

~· ·. :· , : , .. . -" . 1~%; (HQ 9f._l.6xlO-~ 2y,.nitrog~nafed benzenes (TIC grp~p) -·15% .(~Q of ' _, .. · ·.I:,·.· .:_ · _. · ··. L6~10 ~ 2), bis(2~ethylhexyl)phthalate - 11%' (J:Iq. of _1.1x19 ~;:?),· 4~-I;ll.~thyl-2-_ ._. . · : ... · -:. 
· .- .. ; ·· -- .. · pentanone .- 9% .. (HQ- o( 9.6x10!'".l),. 1,1,1-tnchlo.roetha~e - .7% ,(HQ. of. · ·.. · . · 

. : -; .: . : ....... ·, _' ·66x10 + fy, c~dmium- 3.%. (HQ of).3x~O'+ 1),. and ri(lphth~Jene 3% '(HQ- of · : · .. :· · .. ··. ·1· ~ . _ _. · ·._..·_-.·_.2.sxlo:tJ.·_,_._ -:-,·-,, ·_ ·.·· .. . ·~._-: . . · .... ; __ ,.·- ·:·· .. ·. ··- .,-_- · .. _-.:·--.·· 

.· . , :.· ~~~: c·, . .:_, · ... _-: _ _.: ~;·· .. -~:·_ B·e~i-des: t:he. ~~e~i~:als -·~b-~v~';:- ;~. additi~nal_ .ch~~-k-~J~~~-~~:;-6t~-rt~i~l. -~-6~~~~£~-· _-:' ·._· .... '. · ; 
-~ -.· .·.· · ·: · , had.a_HQ.greaterthan 1:-· . -.·' .. · >- · ·· ... · -. -.. •· :- · ... · ·. : .. ·_. ·: •. : ... ·- ·' · 

\, (. ' ' ' • I '~ ' ' ~ • • ' • ' '·~-_., r '• ' ~ ,' '' ' ' ~ L ' • : '• • ' • .) • ,"{' ._ ' ' •' ~I ' ~ ', • L '"' ' ' ' L ' ' : • ~~/ ' :-- • ,. ; ~· ,l' '•' •• •• .< ~ J ' 

.: ' ·c _. .--., • _: Kapica-Pa:z;mey cAn!a~ (Sur~ace Soils.- assuming· ro· excayation· for resi_d~~tial: · _·... .. . 
~--_1 :_ :-. _... _·:. ~~t!_e~~Iop_~~n~~ :::: _·. ~:. _:_. : , ·. <. · .. ·\····_· ·-:' _·_._: · __ ·. ·., · .· ·_ . .· . :. : _· .. :·-:~ ·::.-:.. .-'.> . ·-~ . 
. . . ·. >· -.:. :- ·. ;·: , ·-: i;I~ total p~th~ay HfvalueJ.or exposures-to.s~r/ate soil~·i.~ 4:;2x-10 +:~2 (Table,_ . _.-. ·.,. ·. 
. . . · .·· . -.. -. -- · · . -.: ·_ · -' 7:.36). 'Bec~u.se t_he HI' exceeds unity_ tpere· may be <1:. potent~al nbn-can~er' '.-· ·. -: · .· · · · 
·.· 1:.:_. :; · .. · .. ·· · .. _ · health _ris~.~_ssociated·with exposm:e. t'o ~apic~.:Pazniey surface- soils-.-_ Aga~n, ·. , : . 
· . ' · . .. . . '_' · _ _-this'js:-:pbssible beca~s~sev~ral ch~I11ic(l.l~.of~~i;lc.er.n, )n. and.:o~ thePl:selv~~·:· ~- <;, .. -. . .. 
- . :. · · · ·. ~ave-~ Hqyaluew_hich.exceeds: ~J;tity.: · .. --. · ·· : : .. · ·. ·: . · ,· · ·:· ::. c •· .- • •.. · -.,-. ..• -• .f • .• -

. ·1·.-~-:- · ·. ·: ·. ·-:. _:-9-~%- ·of ·t~~- ~~~-~Iativ·~: H·I·: is·--~ttd~·ut~ble- -i~.J~~ad:·i~o~~;~- ~~ich·.~~; '! ... : ,.·. __ .-._ .. 
:.' , , •. .- _ ~-- : : ·_ , .· I., ch¢mi~al-specifiC:HQ value .of -3:Sx10 + 2 .(Table 7-3,6.): ·. · <:·- -·:-... · ;.-. · . .- -, . . . . . _. 

. ~, .1· :.: :: · .. <. · ~-'· __ :_ .. ~~_. )~ ·additioii t?Jeaq·,::·~~~- · :·foiJ(?wi~~: __ fliefa~l~ -a~~ ~-~r~api~--~~mpb~nds .. ~~ve-::~( -•. · ;_. .·. ·· ~-:·: 
· . · . · _; : ;. : ··values_t_hat_exceed l(Table,7~36):. Met~ls-:: antiinony,·.banum,;cadmmm, an.d .·,~-> · ~: ... . :_I ' · '·.· :·.: < : .. ·'. · · -:· ,chromi~m~·. Organic;s.- tetr_~chl~r.oethene', tq,Juene;. e_thylbef\iene, ·_naphtlmlerie,:- · .. ·'·.• :· : · · _. 
, . . .. :; .. · .. _- ··.: . _· · _a.n?. bi.s(2-,ethylhe~l)phthalate._· :._ ; . :. . . :_ . _, ·:: , .. : :, . ·- .'.' . . . · · \ . : . ... 

. I ' ' ' . . .••..• . ·_·. . . Kapi~a/aiffiey :'¥~· (iubSurf~C~ Soiis imd Surface s~ni:Mixed) ' . • . .·. ·. ··... ' ' ; . ' ' 
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• .•. ···•· "·.·.·.· ... --~7):p~al p~t~wa:HI~~l~efm e:osures tp_ ~ixe~ soils·i~ ~0IO+'Z,:.~1"able , . , · -.· · .· .... 
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1
--. > Rem~dial I~westjga~ic)J1-R~p9~ · ; · { ·.<· .- ''·.· ~ · __ ,. ·_: ·~--- . -~:J·· .· ~ECTIO~ 7:1.5' : ~--·· · ·:,: , 

·.:·.· .. · -_.· __ · ·A~.SNPLSite,·Qriffith;Indiana· ·- .. ·.· <· · .: ' : .· · · ·.: · .. · -: Page4'Z · .. -·~ '.-';· ·~:.'·:' > 
:_Revision:. DRAFT · ·- ·., ''. · · _-: ' -~ - - · · · - . . . .. <:··. : _-: .. · .. i.' c' ~8~J.UNE~9_1, >.· .: :· . _., 

."--··:, .. · ·-·· ... :..:_:·· ... ' 'i'···:··· .. ··~., .•.': .,_·._·,· .. _;'.::···.~-·.<.'-,< ·.-.. ,_·_.·- .. ·'_.·::-.,·· 
.·.-~:IV, with ~_apica-Pazm_ey' surface soils;·'.the_- m~jority.·of -the .pathway .ri$k is· - ·· - ·, ~.-.-

r c;:,., .. •1' 
- , __ · < associate_~- with lead (92% _of f:ll) (1)l?_le 7_'-37).- AJso',- b,e<;~use ·several -.. ~.· · , 

' . . .'· 
.'. :t __ ·? ._· 

· ·. - ·. · "_, .: ·_chem~cal-spe·c_ific_ HQs ·~x~eededynizy,· it_ ~as" not _nece·s_sary. to re~~oup .·_the _. '··1 .. :, . ,· chemtcals.b~seci:on toX!c_enppomts: --~~fer to l;able 7-18 for·to)9c-~f~ects. . ._·- <·· ' 
> ··· ... · · ·~ ·> :·' .a,ssqdated- with tho·se cl:lemicals. dete~ininepy:>:·providt:All:~ gre~test:p,o!en~ial: · .. . :r 

. _.- ·.·: _:_. ~-- .·-· ·. __ · : ·ha~::tid:·. ,_. · .. <·~ .. -~~-·. · · .. ·:. ·. :·_ '> , .-.·: ·.-: .· . .-.·· ·.:·~· -- ·: .. -.:_.' . '· .. _' _. .. __ ,_ -_- ' 

<.I - -- --. ·: .... > .-,-;~-~~g w.it~·:i~ad',· t:~~ :~~t~~~·: antfmony~ b~riu~,- c~d~iu~:~~rid -~hroiliiuin:~-h~d _.,. .... _.-· ... ·.c. 

· · ' ·· · . : . :, · individual HQs gr~ater _than. l.' · Te~rachloroe'then~, tolue~e,· :ethylbenzen·e, _ · · · . · . -... ·. 

~;·I.~::·. ·:·~.- :~. · .. --.·:-;·~ ... ;;·~~ft~~hal~n~, al)d ~is~2.:~th~ltexyl)pht~~)late also ~a.~ H8 ya]u~~ greater:·.tha~ .. · > ·_. ,.; -:_·.< __ .·. ' ' 

•• •, ~ • ~···. • : •• ' •· ( -'-'~- ·;- • •• ~ ~ ... ~ ·~ '. ·~ ._· :· :·_ "'J> -\ ... - ':~-.- :· •• _:- 1-~-- ' \ 

·· •. '· '' ~e high¢~t ;o~al pa th;.ia\, 11 o~,cail~ ~r risk t?i a hYpO~h~ iicitll~Sict~n i at ~~e site: is . '.' ... ·· .•.. ·. 
- · ·associated: :with resi_dential-_deyelop~e.nt -_at thy off~S~te containm,ent area.'_ Th.e Still< · ··- ·· -~ 

. ' ' , .-·-.. ~ '· , "•". ' >· ·.' ·· ; . ( : ·' , : :- . ( ;'.. . ' ' '. • ' :, ', 1 
, ' > '~· ~ :. • : • ' • / ' :.. , •• ' ', • 1 ' '. • ' , I , < 

·-1·· .. · ~- · _:: B?_tt9~s~~:~tm_en~ La~oo·~ ~f~e~ has .. \h~ _ne_?t'~igres~, h~~~rd ~?de: foy<;>w~_d.by I~~~i~a:: · .. ~ 
. . · J:>azmey, -~urface soils anp_ -~~pt<;:a-~~zmey soils .- all .d.epths, and flp.ally the. on-Site· · · . ' ·. 
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° \ , ' ' 'J J , • • t ', :-•', • ,• ' 1-: . . . . contai~l11ent~ ~_area:: ... )~e, ~iff~r~rit~ ---i,n t~e-_ n_oncat1~~r ·. r~$.~ be'tweep ~these<~I:etis i,s' nc{ - i·-:J -.' '' 
. . ' :- .- . greater' than a faCtor of appro~ma~ely 3.5'.'.-, :.... ·'. ·.. . .. ; '<. 1 

'. ' ·,' <' :-./ ' ' ' ' 
' ' '• • • ' •. • ' ." :: • •'' ~- -:~ _l , -. ' .... • ', ·, ••• ~--· r ••• • •,· ·• ' ~ ,~ • ' - :~... '. :·.-'' ...... - ' .-< • 

·1_; , ': . ~~t ~-~rpose~··of~.~4is_ disc~ss·i-on, ~a·~.c~~--~isks'·esti~~ted fot.hypo~h~ti~.~~I r~side~ts :~_ave · .:·. . .. 
• ~ ~.~~-, . J., I ' ~ ' . ,..r• ~·~: ... • I. ~- , , I • , . , , ' ' ' .' j ' ~., •'' ·, , ' < . , 

-,· -'be,en ·.evalu~ted -in ,the. same -fashimi as ,non~cancer r-i~ks._ :Ui~t is,-'the:· canc_er. ·risks · · .·. ·. :.- · ·,'_ -
~ .. -1 > ' '. ·~stiri-.it~d.'for grou~d~ate'r, :~u~face.·wat~r a·ria sedim'eri( and. ai,r· :~re' th~' sa~~ for a .. ' .... _·:: :' .' . 

. . ._ -Jwpo~heti6ai:f~sici~~1· r_egardi~·s·~- -~t-th~'ib·ca.tibn ·6~:s1te·:.- ·.:Ri~k~ .. esti~afe_ct:r6{ -~~p-c>sri.re: ·_.-<· , < . . ~ . -

: · 1· · :- '. :-'to.sbiis:~as b~~~ ~vai~ated._on a~_ioc~~jon~sp~Cific.bas'i~.-- . --, :-: .--· · .. ·_ '--~-: .. ·· :_. ::_,_-_: --~.:-;. _., · _.. .:- ·:, . 
: •'•,,~, J:l, • ·~··,.·'.'•:,,~~-,, J \w-•1 •' ' • , .. 1 . ',•·•'•' 

._;·_:_···; '_.-· .. .-· =·-:;.:, _'_;·. ___ ' .. ' .-~·:.·.·<·.·.; .:·.-.- :·. ·_'.-... ·:> :·'·,.,:.~,.-.-_·· .. _::.-. __ .. l.-_-.·_···. __ ., _ _.: . . .-.·~· .. :-.--.- ... :,_,·.-,··,.·:-· > 

.··• ·.1:. :_ .. -".- ·.·--.~a~~er r-i~k~s_esd~a_tect ~ot _exposure_ -~o~~iou~.~w,ater'~at·~ ~-r~at~st in,-~h.~ -~pp¢~~·aq~_it,er.·:_:··,·::_::-~ .. _ . 
. ·:·. -· · · .. · ·:.The cancerrisk asso~iated with'grourid\Vat~r exposuresjs·apptq~imate1y.'8.7x10-.f; Tlji( .·· . .- ._ .· .. . 

• . • ' ~~ , -~ , , , 1 .I , ~ , , • ~ •· , , . ,. . .-' , ' • 
1 

, . • ~ , , , • , ,r . , ,• • , : , , . , , f , 0 • t : 1-' . . :is:we_1l)J1\-~~ct:;e·d~~~~ ~oft_h-~ ~;S· .. E~A:s.lxlO~? .. _~()int_pf -~~p~r~~~e . .-_Che~ic~ts· w~jch_.~: :~;_ ;:- >_·-::·.· .· _ _ 
-:· . ·contribute to_this risk are·.provided in Tab1e.7-~-l. As g·:evident in thisTable; nearly c • '.:·. •• ·_ 

··-1: · . .'· ·;.c .. ·?t% of .~he: -~i·s~ _ii a~s-~ci~te,d·:.w.it~--~dermal_ a~;~rp~~~p,·)~hala-~i6~-- ~n .. ~- _ing·e·~~~6~:. ~qf: __ · ·_:_ · ·- _:-~-. . "._·. · 
· · :. . . b~nzerie · m grol,lndw&ter: Numerqu~ other. chemi¢als.:.of :pqte_ntial_ cop.cern e~ce,ed t,he ·,. -. ·, · _, , .. .' .. ~----
1
·. ·:_ :;, :· ~x19~6:p:b-i~(~fd:~-p~rhi~~ <.~ee,Tab_le7_~31'}._·~_·>-<- '.'· · · ·:_: ·:··:·· ... ·/ · .. , .·.. . .. ,·-. .. ·:. ·.,:.-_: _ ~ 

. r , r , .. .("' • , 1 
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, ' 1 , ~ I • , : •' '•- • o ; • ' • ' ~\ : , ; • , • , , : .. ' J ' ' ,· '~ • .' 
0 

) , , , • •. d .J • ·• \ ,_ ~ , ' ._ ..' . '.' .' 

·.·. ·. -- · ... ::· ;.'·_:.·; C~n~·e;~_ tisk-~~:~sti~ates·· .. fb·~ ~-~:c~casi6n(l(~6xp~:~~re: ·t·o_ .:s~r.fa~e · ~~!·~~--- a~c(~~d~~~nt· ·i~~:: ·: !·· ._. . ~: ,.:. , 

-1. '. . .'- co'ntai~e'd in Tables 7~24 and:7-'2S. 'Cai'lcer· risks·:~u~ ''to su'rf::tc¢ w~ter -'exp_o~i.1r·e--~ere·: ' '" .. ·: '-; ~ ' 
··- :·~- ·._ . ·'estimate~ ~~~be i:6~~19~< .Detm~~-:c~nt~.~~- with _:Pc:Bs._(lik~IY: abs~~bed .9n-se~li~-~~t) ·_ ': , _.:_ · _- -

· ·1· · .· · . · · ic~gti~f.:~ · f~;;, 7 ;~% ::or: !Ji·~~ dsk ~sti~a te: .. ili·e :P~~jrie.ability. con~_tal}f fqr:. PCBs -is._?as~~: · · 
'•', ·• , ' '' > ' '"I, ~I ,' ··) .- ·~~: , t < < ' '~ ,' .:~,,~:,_.. ( ,' ~. ~; • -. I ·~ ·,·,·,~· . '• • .(,, •'r,,•, 

.. --~---·.\·- ,. --.,.•; .. __ ·- ~. ,,,·_., .~--~-r.~ .. -... •··. ...._ .... 1,/' ;.·.··_._,· ·. ·-~--· .. ···~·-· ·_: .. ·( . . I; . . .. . ; -.: , . . . -:~ -;.-. -_·<, . :. . . . :; . _: ~ . . .. . . . , - . .... .. .. --. . . . ... --
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._ . _ ·-_. -· .. · ·.-., ·: ·· .. · · __ mclude .. ·.P9:es,. Jetrachloroe~l).ene,-- PAHs,-)ns(f_.:ethylhe~l)phthalate,·,1,4-; ·.··. _. : ... ·:. · _ .. 
1
--·: · . · .· .· · · ·:. . dichlotpbentehe, 1, 1-dic~loq)ethen·~, and· .trichloroet.heile .. There are· severaL : · ~ < -' . ": 

.· ·-· ., ·.· .... ·.;-- .·- _:_ o.tper ·~heniicals· _<?f pot~n.tiaf conc~rn '-~esjdes the~e thai hav~:9a.n~er v_alues ·. ~: · ·· _, · : 
, , · · .·. .· . ~xceedmgthe ~xJ.0-6 pomt of d,eparwr~ (se~· Table '7-3~). · .·. : · ... ,. . ·. . ~ · : 

~.-: -~-.. ·,.:_ ', . ,_._ '·<·-·.·:. . ·· ... ·"·,. _ _-: :·._-:-:· ·.· .. -- '· ·._ . ,. .. ; .. -··•· .. ., .. r. .' .... ·.. . .. '_,.., · .... ·., . -··. ·:,'. '." . ' 

.. ·.-;.··1r-" .. ; .. ,. '·., t ·-.: .·_, ~-~- ;··' • ·,·, :;. ~J ·., ' ,. ·--~~ .. 

• ,_·' . . . ; . ~ . ;, ! ., . ' .. ~ :· i • ... ' ' • . ·, • ~ . . ' ._,;· .. : :.. ,' . . i' 

.. , '{ ~ .... , . : .-~. ·-·· ,. . -· ; '; ..... ,· i •.) ,: . . ... ' '. l •.•... 

. I,·~ I'~ \, ", c > • -'\.: '< ' • "I ' ..: •• • ' ..., •. 

: •, ~ ·r'\ ·..... . ., . ~'' .·~. • ... _ - --- ·---- --- ... -- -- --- ---. - ·- ------~~-~ 



" 
' I .. -! 



•' ' · ' · r '. ~. ,· . , - ."' r . . ; .,. ·1 • '• • -1' .J · ·'·' ; • ' • , ' , '"' : '- • i ._· .. 
1
-· .. : ·, .: .,Reqied!~l).J1~estigatjo~ R~port . · ' ·- · · · ·. ·:. · , . ·· :.. · · · · ·.>- ,:: -;-" ··s.ECTION 7.~.5 ~::· . 

'_ . .':··<, : 'ACSNPL-Site,Griffith,lndiana ·. < .·· ., ·· ' · ·:_ .. ,-:·,·Page50 ._,_.- '> ._· ,. 
_·, ... :. __ :,·'Revision:DRA.Ff-····.·, . '- ,.· .. , ···_-' ... -:. ·· · .·· .- · .. · · .. ·.· __ , .·· 28-JUNE-91 ··. ', ·, 

• :_' '.· •:; :_:.,: .' ·, :· •' '' '• . ";~' ',·;: ·:·:,' :·~::.-·> .. ·.; '• : .<. ~- •: :_ • ·, • ,'/' '--~-: .< ,".·' ·,. _,· > ·. I ,' ·,.'e ~·" :,)1 .: .'_'' • · . ...- :_ '• ' ''- ,~:._::•. •' ' ·<. · li.:, ~-,.· 7:i.5.4----Uncertaihtiesfnthe'R1skASsessmentProcess· '(' ··,.:_· ·.· ·.> ~·-·: . . : .· ·.· ·,·· .. , , ·,· , 
·. · :· . " -·The 'nsk:,·assessnient process' n1c'orporates numerous assump-tions and .·is ·therefore·_~- , . 'c·_ .. , --~ · • • ·. · 

>1, -: -_> :_:· ass6~-i~-t~d~~~-ith .a g~~~·t: de:~l-'of'~-ncertaihty. ·.·:n;m~;:-c;I~-~J~ted ·r~~k~~~~1n:t?~~·s·.'~r~ nqi to.:··_: >'' .. 
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TABLE 7-1 

SUMMARY OF SAMPLE GROUPINGS USED TO ESTIMATE CHEMICAL EXPOSURE POINT CONCENTRATIONS 
AMERICAN CHEMICAL SERVICES NPL SITE RI/FS 

GRIFFITH, INDIANA 

------------------------------------ SOIL ------------------------------------------- --------- GROUNDWATER ---------

ON-SITE 
CONTAINMENT 

AREA 

ACS-5808·06 
ACS-5808·10 
ACS-5809-06 
ACS-5809-10 
ACS-5810·05 
ACS-5810-10 
ACS-5811-05 
ACS-5811-10 . 
ACS-5812·05 
ACS·SB12·10 
ACS-5813·05 
ACS-5813·10 
ACS-5855-07 
ACS-5855-16 
ACS-5856-07 
ACS-5856-16 
ACS-5857-07 
ACS·SB57-16 
ACS-5858-07 
ACS-5858-16 
ACS-5859-07 
ACS-5859-16 
ACS-5860-07 
ACS-5860·16 
ACS-SB61·07 
ACS-5861·16 
ACS-5862·07 
ACS-5862·16 
ACS-5863·07 
ACS-5863-15.5 
ACS-5864-07 
ACS-5864·16 
ACS-5865-07 
ACS-5865·16 
ACS-5866-07 
ACS-5866·16 
ACS-5867-07 
ACS-5867-16 
ACS-5868-07 
ACS-5868·16 
ACS-TP02·03 
ACS-TP02-05 
ACS·SB35·17 

STILL BOTTOMS 
AND TREATMENT 

LAGOON 

ACS-5814·11 
ACS-5815-13 
ACS-5816·06 
ACS-5817·06.5 
ACS-5818-07 
ACS-5820-07 
ACS-5821-07 
ACS·SB21·12 
ACS-5822·12 
ACS-5823-12 
ACS-5869·08 
ACS-5869·21.5 
ACS-5870·08 
ACS-5870·20.5 
ACS-5871·08 
ACS-5871·20.5 
ACS-5872-08 
ACS-5872-20.5 
ACS-5873-05 
ACS-5873-19 
ACS-5874-05 
ACS-5874-19 
ACS-5875-15 
ACS-TP03-09 
ACS-TP04·08 
ACS-TP05·03 
ACS-TP06·04 
ACS-TP07·03 

OFF-SITE 
CONTAINMENT 

AREA 

ACS·SB03·12 
ACS·SB03·17 
ACS·SB03·20 
ACS-5804·05 
ACS·SB04A-19 
ACS·SB05·14 
ACS·SB05·17 
ACS-5806·11.5 
ACS·SB06·15 
ACS·SB07·14 
ACS·SB07·19 
ACS-5824·12 
ACS·S824·21 
ACS·S824R·26 
ACS-5825·11 
ACS-5825·21 
ACS·S825R·29 
ACS-5826-11 
ACS-5826·21 
ACS·S826R·26 
ACS·S827·11 
ACS-5827·21 
ACS·S827RR·24 
ACS-5828-08 
ACS-5829-08 
ACS·S830-10 
ACS·S836·10 
ACS·S836·17 
ACS-5836·23.5 
ACS-5837·10 
ACS-5837·17 
ACS·S837·23.5 
ACS-5838·10 
ACS-5838·20 
ACS-5838-23.5 
ACS-5839·10 
ACS-5839·17 
ACS-5839-23.5 
ACS-5840·10 
ACS-5841-05.5 
ACS-5841-23.5 
ACS-5842·05.5 
ACS-5842-20 
ACS·WS01-01 

KAPICA·PAZMEY 
SURFACE 

ACS·SA01·03 
ACS·SA02·03 
ACS-5801-03 
ACS-5831·02 
ACS-5832·02 
ACS·S833-02 
ACS-5843·01 
ACS·S844·01 
ACS-5845-01 
ACS-5846·01 
ACS-SB47·01 
ACS-5848·01 
ACS-5850·01 
ACS-5852-01 
ACS-5853-01 
ACS·TP01-03.5 

KAPICA·PAZMEY 
SUBSURFACE 

ACS-5801·09 
ACS-5802·05.5 
ACS-5802·07 
ACS-5802·08.5 
ACS-5843·04.5 
ACS-5844·04.5 
ACS-5845·04.5 
ACS-5846·04.5 
ACS-5847·04.5 
ACS-5848·04.5 
ACS-5849·04.5 
ACS-5850-04.5 
AC5·5851·04.5 
ACS-5852·04.5 
ACS-5853·04.5 
ACS-5854·04.5 
ACS-TP01·06 

SEDIMENT 

Acs-5oo;A'1 
ACS·SD02·01 
ACS-5003·01 
ACS-5004·01 
AC5·SD05·01 
AC5·5D06·01 
ACS·SD07A·01 
AC5·SD07B·01 
ACS·5D07C·01 
ACS·S008·01 
ACS-5009·01 
AC5·5010-01 
ACS·SD11·01 
ACS-5012·01 
ACS-5013·01 
ACS-5014-01 
ACS-5015-01 
ACS-5016-01 

UPPER AQUIFER 

ACS·G\II\J01·01 
ACS·Gio'M\J02·01 
ACS·Gio'M\J02·02 
ACS-Gio'M\J03·01 
AC5·Gio'Miol03·02 
ACS·Gio'MW04·01 
ACS-Gio'Miol04·02 
ACS·Gio'MW05·01 
ACS-Gio'MW05·02 
ACS·Gio'MII06·01 
AC5·Gio'Miol06·02 
ACS·GWMW11·01 
ACS-Gio'MW11-02 
ACS-Gio'MII12·01 
ACS·Gio'MII12·02 
ACS·Gio'MW13·01 
ACS·Gio'MW13·02 
ACS·GWMII14-01 
ACS·Gio'MII14-02 
ACS·Gio'MII15-01 
ACS-Gio'MII15·02 
ACS-Gio'MW16·01 
ACS·Gio'MII16·02 
ACS·Gio'MII17·01 

LOIIER AQUIFER 

ACS·GWMII07·01 
ACS-GWMW07-02 
ACS·GIIMW08·01 
ACS·GWMW08-02 
ACS-GWMW09-01 
ACS-GWMI/09·02 
ACS·GWMII10-01 
ACS-GWMW10-02 
ACS·GWMW10C-1 

This table presents sample identifications for all samples included in each of the source areas identified at the ACS Site. 
Sample identifications describe the site (ACS), the matrix (soil boring-58, test pit-TP, sediment-SO, groundwater-Gil, and surface water-SW), 
the sample location number, and the depth for non-aqueous samples or sampling round for aqueous samples. 

[ACS.2020JACS-AREAS.W20 

SURFACE IIATER 

ACS-51101-01 
ACS-51102·01 
ACS-51105·01 
ACS·SW07A·01 
ACS-51108·01 

-



I 11-Jan-1991 TABLE 7-2 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 I. AMERICAN CHEMICAL SERVICES RI/FS 

GRIFFITH, INDIANA 
MATRIX: Ground Water 

I 
SOURCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Volatiles 24 

Chloromethane ug/l 68.000 68.000 68.00 1 

I 
Vinyl Chloride ug/l 22.000 no.ooo 374.00 3 
Chloroethane Ug/l 3.000 2000.000 442.71 17 
Methylene Chloride ug/l 1.000 7.000 4.00 2 
Acetone ug/l 84000.000 99000.000 91500.00 2 

I 
1,1-Dichloroethane ug/l 6.000 2400.000 981.25 4 
Total 1,2-Dichloroethene ug/l 1.000 400.000 180.67 6 
2-Butanone ug/l 150000.000 220000.000 185000.00 2 
Trichloroethene ug/l 34.000 45.000 39.50 2 

I Benzene ug/l 1.000 100000.000 7265.20 15 
4-Methyl-2-Pentanone ug/l 45000.000 54000.000 49500.00 2 
2-Hexanone ug/l 1200.000 1800.000 1500.00 2 
Tetrachloroethene ug/l 160.000 200.000 180.00 2 

I Toluene ug/l 21.000 2300.000 725.25 4 
Chlorobenzene ug/l 2.000 96.000 33.60 5 
Ethyl benzene ug/l 52.000 1100.000 476.00 7 

I 
Total Xylenes ug/l 47.000 3000.000 659.57 7 

Semi-Volatiles 24 

I Phenol ug/l 3.000 240.000 34.20 10 
bis(2·Chloroethyl)ether ug/l 4.000 250.000 65.67 9 
1,3-0ichlorobenzene ug/l 3.000 3.000 3.00 1 

I 1,4-0ichlorobenzene ug/l 3.000 10.000 5.50 4 
1,2-Dichlorobenzene ug/l 4.000 33.000 18.50 6 
2-Methylphenol ug/l 2.000 38.000 14.50 4 

I 
bis(2-Chloroisopropyl)ether ug/l 59.000 300.000 143.20 5 
4-Methylphenol ug/l . 5.000 2200.000 468.00 5 
Isophorone ug/l 19.000 35.000 26.33 3 
2,4-Dimethylphenol ug/l 6.000 110.000 41.33 3 

I 
Benzoic acid ug/l 2.000 1900.000 323.00 6 
Naphthalene ug/l 2.000 71.000 32.50 6 
4-Chloro-3-methylphenol ug/l 2.000 2.000 2.00 
2-Methylnaphthalene ug/l 9.000 27.000 17.00 3 

I Oiethylphthalate ug/l 3.000 9.000 6.00 2 
Pentachlorophenol ug/l 2.000 3.000 2.50 2 
Di·n·butylphthalate ug/l 2.000 2.000 2.00 1 
bis(2-Ethylhexyl)phthalate ug/l 2.000 50.000 16.33 6 

I 
Pesticides/PCBs 24 

I AROCLOR-1248 ug/l 2.600 2.600 2.60 
AROCLOR-1260 ug/l 27.000 27.000 27.00 

I 
I 



I 
TABLE 7-2 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Ground \.later 

I 
SOURCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Metals 24 

Aluminum ug/l 25D.OOO 280.000 265.00 2 

I 
Arsenic ug/l 2.100 43.200 13.59 17 
Barium ug/l 230.000 1840.000 608.75 16 
Beryllium ug/l 0.250 0.250 0.25 1 
Caanium Ug/l 0.240 3.100 0.98 4 

I 
Calcium ug/l 32100.000 1040000.000 176233.33 24 
Chromium, Total Ug/l 1.100 3.900 2.43 4 
Iron ug/l 170.000 218000.000 25052.77 22 
Lead ug/l 3.200 4.600 3.90 2 

I Magnesium ug/l 7270.000 78800.000 33820.56 18 
Manganese ug/l 281.000 4250.000 2099.00 23 
Mercury ug/l 1. 700 1.700 1. 70 1 
Nickel Ug/l 48.000 53.000 49.67 3 

I Potassium Ug/l 1480.000 95800.000 13938.75 24 
Selenium Ug/l 2.100 6.200 3.47 3 
Sodium Ug/l 12700.000 444000.000 145423.81 21 

I 
Thallium Ug/l 3.100 4.000 3.55 2 
Vanadium Ug/l 2.200 25.900 8.25 8 
Zinc Ug/l 10.000 886.000 113.15 20 
Cyanide, Total ug/l 10.000 10.000 10.00 

I Tent. !dent. C~und·SVOC 24 

I Unknown Ug/l 6.000 2600.000 249.79 86 
Unknown Hydrocarbon ug/l 36.000 1100.000 418.67 3 
Ethylmethylbenzene isomer Ug/l 24.000 130.000 64.00 4 

I 
Trimethylbenzene isomer Ug/l 50.000 300.000 1n.5o 4 
Ethyldimethylbenzene isomer Ug/l 32.000 160.000 96.00 2 
Undecane, 4,7-dimethyl· Ug/l 120.000 120.000 120.00 
Benzene, 1,1'-oxybis· Ug/l 24.000 24.000 24.00 1 

I 
Benzene, propyl- Ug/[ 22.000 22.000 22.00 1 
Benzene, 1-ethyl-2-methyl· Ug/l 42.000 88.000 65.00 2 
Benzene, 2-ethyl-1,4-dimethyl· Ug/l 6.000 400.000 151.00 4 
Unknown Substituted Benzene Ug/l 22.000 110.000 51.00 8 

I Unknown carboxylic acid ug/l 22.000 22.000 22.00 1 
Tetramethylbenzene isomer Ug/l 120.000 130.000 125.00 2 
Benzene, 1,3,5-trimethyl- Ug/l 82.000 280.000 181.00 2 
Cyclohexanol, 3,3,5-trimethyl· Ug/l 26.000 2000.000 728.57 7 

I Hexanoic.acid, 2-ethyl· Ug/l 360.000 360.000 360.00 
Benzene, 1·ethenyl·3·ethyl- Ug/l 18.000 18.000 18.00 
Hexanoic acid (DOT) Ug/l 740.000 740.000 740.00 

I 
Dimethylphenol Ug/l 54.000 200.000 127.00 2 
Cyclopentanol, 2-methyl-CI ... ug/l 52.000 52.000 52.00 
Benzene, 1-ethyl-4-methoxy- ug/l 90.000 90.000 90.00 
Furan, 2,2 1 -methylenebis· Ug/l 150.000 150.000 150.00 

I 
Benzenamine, n,n-diethyl- Ug/l 32.000 32.000 32.00 

I 
-·--· 



I TABLE 7-2 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Ground Water 

I 
SOURCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I fur an, ug/l 32.000 54.000 42.67 3 
2,2'-[oxybis(methylene)]bis,-
Hexanoic acid, anhydride ug/l 60.000 60.000 60.00 
1,4-Methanonaphthalene, 1,4- ••• ug/l 160.000 160.000 160.00 

I 2-Propanol, ug/l 110.000 110.000 110.00 
1·[2·(2-methoxy-1-methylethoxy)-1·2 
·propanol 

I 
Hexanoic acid, 2-methyl- ug/l 720.000 720.000 720.00 
2,4-Pentanediol, 2-methyl- Ug/l 72.000 1800.000 936.00 2 
2-Propanol, 2·(2-methoxy-1-m ••• ug/l 90.000 90.000 90.00 
Benzeneacetic acid, .alpha. -ethyl- ug/l 58.000 58.000 58.00 

I Pentanoic acid, 4-methyl- ug/l 1100.000 1100.000 1100.00 1 
Disulfide, diethyl- ug/l 140.000 720.000 430.00 2 
3-0ctanone ug/l 86.000 86.000 86.00 
Benzene, 1-chloro-3-methyl- ug/l 120.000 120.000 120.00 

I Cyclohexanemethanol, ug/l 220.000 220.000 220.00 
.alpha.-.alpha.-4-trimethyl-
Unknown substituted phenol ug/l 28.000 28.000 28.00 

I 
Phenol, 3-ethyl-5-methyl- ug/l 50.000 50.000 50.00 
Benzoic acid, 3-methyl- ug/l 38.000 38.000 38.00 
Ethane, 1,2-bis(2-chloroethoxy)· ug/l 50.000 78.000 64.00 2 
Benzene, ethyl· ug/l 16.000 16.000 16.00 

I 
Benzene, 1,3-dimethyl- ug/l 440.000 440.000 440.00 
Benzene, ug/l 24.000 24.000 24.00 
1,2-dimethyl-4-Cphenylmethyl)-
Benzene, (1,1-dimethylpropyl .•. ug/l 32.000 32.000 32.00 

I Naphthalene, 1,2,3,4-tetrah ••• ug/l 52.000 52.000 52.00 
1C2H)·Naphthalenone, 3,4-dih ... ug/l 12.000 12.000 12.00 
2-Cyclohepten-1-one ug/l 92.000 92.000 92.00 
Benzene, 1-methyl-4-Cmethyls ... ug/l 14.000 14.000 14.00 

I Glycine, n-<2-methyl-1-oxo-2 ..• ug/l 12.000 12.000 12.00 
Phenol, 3,5-dimethyl- ug/l 12.000 12.000 12.00 
1,3-Pentanediol, 2,2,4-trimethyl- ug/l 40.000 40.000 40.00 

I 
2,4,6(1H,3H,5H)·Pyrimidinetrione-5· ug/l 10.000 130.000 70.00 2 
(1-methyl)-
2-Methylcyclopentanol isomer ug/l 2000.000 2000.000 2000.00 
Trimethylphenol isomer ug/l 62.000 62.000 62.00 1 

I Methylbenzoic acid isomer ug/l 44.000 420.000 232.00 2 
2-Propanol, ug/l 140.000 2200.000 1170.00 2 
1·(2-methoxy-1-methylethoxy)-2-prop 
anal 

I Propanoic acid, ug/l 98.000 98.000 98.00 
2·(3-chlorophenoxy)·propanoic acid 
Unknown substituted sulfonyl ug/l 44.000 44.000 44.00 

I 
Trimethyl benzoic acid ug/l 12.000 12.000 12.00 
Caprolactam ug/l 10.000 10.000 10.00 
Octane, 2,3-dimethyl- ug/l 320.000 720.000 520.00 2 
Decane, 2,6,7-trimethyl- ug/l 320.000 380.000 350.00 2 

I 
Nonane, 3,7-dimethyl- ug/l 180.000 180.000 180.00 

I 
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TABLE 7·2 11-Jan-1991 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 4 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Ground Water 
SOURCE AREA: Upper Aquifer 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 
------------------~----------------------- -----------------------

ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Dimethyl undecane ug/l 170.000 170.000 170.00 1 
Methylethylphenol ug/l 54.000 88.000 71.00 2 
Unknown dial ug/l 82.000 82.000 82.00 1 
Chloromethylbenzene ug/l 68.000 68.000 68.00 1 
Disilane, hexaethyl- ug/l 46.000 46.000 46.00 1 
Unknown alcohol ug/l 24.000 24.000 24.00 1 
Methyl propenyl benzene ug/l 6.000 6.000 6.00 1 
Tetrahydronaphthalene ug/l 66.000 66.000 66.00 1 
2·Cyclohexen·1-one, ug/l 32.000 32.000. 32.00 1 
3,5,5-trimethyl-
Benzoic acid, 2,4-dimethyl· ug/l 24.000 24.000 24.00 
Benzoic acid, 2,4,6-trimethyl· ug/l 36.000 36.000 36.00 
Benzoic acid, ug/l 34.000 34.000 34.00 
4-(1,1-dimethylethyl)-
Phenobarbital (VAN) ug/l 8.000 22.000 15.00 2 
Ethyltrimethylbenzene +unknown ug/l 54.000 54.000 54.00 1 
Methylnaphthalene ug/l 74.000 74.000 74.00 1 
Dimethylnaphthalene ug/l 38.000 38.000 38.00 1 

Tent. !dent. Compound-vee 24 

Unknown ug/l 29.000 140.000 73.50 8 
Benzene, 1-ethyl-2-methyl- ug/1 70.000 70.000 70.00 1 
Benzene, propyl- ug/l 60.000 60.000 60.00 1 
Benzene, (1-methylethyl>- ug/l 60.000 60.000 60.00 1 
Cyclohexane, methyl- ug/l 40.000 40.000 40.00 1 
Ethylmethylbenzene isomer ug/l 35.000 100.000 59.60 5 
T~imethylbenzene isomer ug/l 130.000 640.000 437.50 4 
Benzene, 1,3,5-trimethyl- ug/l 170.000 170.000 170.00 1 
Unknown alcohol ug/l 700.000 1100.000 900.00 2 
Ethane, 1,1'oxybis- ug/l 4.000 1500.000 264.29 7 
2·Propanol, 2-methyl- ug/l 8.000 8.000 8.00 1 
Unknown oxygenated alkane ug/l 450.000 450.000 450.00 1 
Dimethylcyclohexane ug/l 76.000 76.000 76.00 1 
Ethenylcyclohexene ug/l 63.000 63.000 63.00 1 
Diethylbenzene Ug/l 78.000 78.000 78.00 1 
Butanol ug/l 40.000 40.000 40.00 1 
Propane, 1,1•-oxybis- ug/l 6.000 6.000 6.00 1 
Methylpentanol ug/l 15.000 15.000 15.00 1 
Methylhexanone ug/l 7.000 7.000 7.00 1 
Cyclohexane, 1,3-dimethyl-, trans- ug/l 45.000 45.000 45.00 1 
Disopropyl ether (DOT) ug/l 8.100 8.100 8.10 1 

This table includes all compounds identified above detection limits in the Upper Aquifer Source Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS] UGW. MAX 

------------· ·-·--·-
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MATRIX: Ground Water 
_SOURCE AREA: Lower Aquifer 

CHEMICAL 

Ethane, 1,1'oxybis· 
Propane, 2,2•-oxybis­
Substituted methylborane 

TABLE 7-3 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES Rl/FS 
GRIFFITH, INDIANA 

CHEMICAL CONCENTRATION 

UNITS MINIMUM MAXIMUM 

ug/l 36.000 36.000 
ug/l 10.000 10.000 
ug/l 11.000 11.000 

ARITHMETIC 
MEAN 

36.00 
10.00 
11.00 

11-Jan-1991 
Page 2 

NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

This table includes all compounds identified above detection limits in the lower Aquifer Source Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS]LGW.MAX 



I TABLE 7-4 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
SOURCE AREA: On-site Containment Area 

I 
CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------

I ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I 
Volatiles 42 

Chloroethane ug/kg LOOD 2.000 1-50 2 
Acetone Ug/kg 88.000 7400.000 2896.00 3 

I 1,1-Dichloroethane ug/kg 1.000 250.000 34.00 8 
Total 1,2-Dichloroethene ug/kg 2.000 5200.000 606.63 24 
Chloroform ug/kg 1.000 6400.000 970.29 7 
1,2-Dichloroethane ug/kg 1.000 970.000 485.50 2 

I 2-Butanone ug/kg 4.000 210.000 101.92 12 
1,1,1-Trichloroethane ug/kg 1.000 20000000.000 884990.00 23 
1,2-Dichloropropane ug/kg 1.000 230.000 41.50 6 

I 
Trichloroetliene ug/kg 4.000 40000.000 5305.20 10 
1,1,2-Trichloroethane ug/kg 1.000 140.000 34.80 5 
Benzene Ug/kg 1.000 7100000.000 205348.34 35 
4-Methyl-2-Pentanone ug/kg 2.000 650.000 119.38 13 

I Tetrachloroethene ug/kg 9.000 5900000.000 430941.59 17 
1,1,2,2-Tetrachloroethane ug/kg 2.000 3900.000 779.00 7 
Toluene Ug/kg 4.000 200000000.000 5292643.45 38 
Chlorobenzene Ug/kg 2.000 300.000 104.14 7 

I Ethyl benzene ug/kg 2.000 6700000.000 193832.14 37 
Styrene ug/kg 1.000 6200.000 3100.50 2 
Total Xylenes ug/kg 6.000 25000000.000 790871.54 37 

I Semi-Volatiles 14 

I 
Phenol Ug/kg 53.000 780.000 345.33 6 
1,3-Dichlorobenzene Ug/kg 110.000 350.000 230.00 2 
1,4-Dichlorobenzene Ug/kg 570.000 1200.000 850.00 3 
1,2-Dichlorobenzene Ug/kg 110.000 9900.000 3557.50 8 

I 2-Methylphenol ug/kg 42.000 9200.000 1663.50 6 
4-Methylphenol ug/kg 82.000 17000.000 3082.00 6 
Isophorone ug/kg 3900.000 88000.000 45950.00 2 
2,4-Dimethylphenol Ug/kg 76.000 12000.000 2311.50 6 

I Benzoic acid ug/kg 49.000 49.000 49.00 1 
2,4-Dichlorophenol Ug/kg 89.000 280.000 184.50 2 
Naphthalene ug/kg 370.000 90000.000 19517.78 9 

I 
Hexachlorobutadiene Ug/kg 3700.000 3700.000 3700.00 
2-Methylnaphthalene ug/kg 150.000 55000.000 18580.00 6 
2,4,5-Trichlorophenol Ug/kg 270.000 270.000 270.00 1 
Dimethylphthalate Ug/kg 42.000 3500.000 1771.00 2 

I Acenaphthylene ug/kg 340.000 5500.000 2086.67 3 
Acenaphthene ug/kg 980.000 11000.000 4493.33 3 
Dibenzofuran ug/kg 570.000 4200.000 2385.00 2 
Diethylphthalate Ug/kg 46.000 47.000 46.50 2 

I Fluorene Ug/kg 1200.000 14000.000 5466.67 3 
Pentachlorophenol ug/kg 160.000 160.000 160.00 1 
Phenanthrene Ug/kg 1500.000 20000.000 7966.67 3 

I 
Anthracene ug/kg 94.000 94.000 94.00 
Di-n·butylphthalate ug/kg 160.000 36000.000 10990.00 4 

I 
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ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Fluoranthene ug/kg 54.000 3800.000 1136.00 4 
Pyrene ug/kg 250.000 5900.000 2216.67 3 
Butylbenzylphthalate Ug/kg 740.000 15000.000 5713.33 3 
Benzo(a)anthracene ug/kg 170.000 170.000 170.00 

I Chrysene ug/kg 84.000 84.000 84.00 1 
bis(2·Ethylhexyl)phthalate ug/kg 39.000 140000.000 13545.n 13 

I Pesticides/PCBs 31 

Endosulfan 1 ug/kg 11.000 12.000 11.50 2 

I 
4,4-DDT ug/kg 50.000 91.000 70.50 2 
AROCLOR-1242 ug/kg 130.000 400000.000 91826.00 5 
AROCLOR-1248 ug/kg 600.000 990.000 795.00 2 
AROCLOR-1254 ug/kg 230.000 100000.000 16871.43 7 

I 
Metals 14 

I Aluminum mg/kg 1450.000 5670.000 3187.86 14 
Antimony mg/kg 5.300 5.300 5.30 
Arsenic mg/kg 1.000 21.300 3. 70 13 

I 
Barium mg/kg 515.000 515.000 515.00 1 
Beryllium mg/kg 0.080 0.440 0.16 14 
Cadmium mg/kg 0.050 6.000 o.n 10 
Calcium mg/kg 183.000 38300.000 8795.71 14 

I Chromium, Total mg/kg 4.600 271.000 32.15 11 
Cobalt mg/kg 22.400 22.400 22.40 1 
Copper mg/kg 6.200 115.000 22.29 8 
Iron mg/kg 1730.000 10300.000 5262.14 14 

I Lead mg/kg 2.900 1440.000 112.11 14 
Magnesium mg/kg 473.000 17400.000 4368.79 14 
Manganese mg/kg 17.500 614.000 145.49 14 

I 
Mercury mg/kg 12.400 12.400 12.40 1 
Nickel mg/kg 10.000 12.800 11.80 3 
Potassium mg/kg 264.000 764.000 483.21 14 
Selenium mg/kg 0.450 0.450 0.45 

I 
Vanadium mg/kg 3.100 20.600 11.01 14 
Zinc mg/kg 9.000 747.000 71.91 14 
Cyanide, Total mg/kg 8.700 8.700 8.70 1 
Percent Solids % 65.800 89.900 84.04 14 

I 
Tent. !dent. C~·SVOC 14 

I Unknown ug/kg 120.000 1900000.000 96398.48 33 
Unknown Hydrocarbon ug/kg 330.000 79000.000 28138.33 12 
Ethylmethylbenzene isomer ug/kg 670.000 45000.000 16323.33 3 

I 
Trimethylbenzene isomer ug/kg 320.000 240000.000 50856.25 8 
Ethyldimethylbenzene isomer ug/kg 1300.000 36000.000 18650.00 2 

I 
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I Undecane, 4,7-dimethyl- ug/kg 8000.000 740000.000 379333.33 3 
Benzene, 1,1•-oxybis- ug/kg 580.000 260000.000 69263.33 6 
Benzene, propyl- ug/kg 330.000 950.000 640.00 2 

I 
Benzene, 1-ethyl-2-methyl- ug/kg 250.000 210000.000 32on.14 7 

Benzene, 1 ,4-di ethyl- ug/kg 28000.000 28000.000 28000.00 1 

Benzene, Z-ethyl-1,4-dimethyl- ug/kg 82.000 200000.000 24136.57 14 
Unknown Substituted Benzene ug/kg 120.000 1300000.000 251016.25 8 

I 
Benzene, 1-ethyl-3-methyl- ug/kg 520.000 38000.000 10705.00 4 
Benzene, 1,2,4-trimethyl- ug/kg 710.000 390000.000 68680.00 6 
Benzene, (1,1-dimethylethyl)- ug/kg 370.000 370.000 370.00 
Hexadecanoic acid Ug/kg 220000.000 220000.000 220000.00 

I Benzene, 1,3,5-trimethyl- ug/kg 240.000 2300.000 926.67 6 
Nonane, 2,6-dimethyl- ug/kg 14000.000 470000.000 242000.00 2 
Dimethyl phenol ug/kg 1100.000 1100.000 1100.00 
Unknown fatty acid ug/kg 9600.000 9600.000 9600.00 1 

I Sulfur, mol. (58) ug/kg 240.000 16000.000 4217.50 8 
Ethyl-phenol isomer ug/kg 1400.000 1400.000 1400.00 
Propyl-phenol isomer ug/kg 3400.000 3400.000 3400.00 

I 
Phenol, 3,5-diethyl- ug/kg 1100.000 1100.000 1100.00 
Methyl-methyl-ethylphenol isomer ug/lcg 870.000 870.000 870.00 1 
Benzene, 1-ethyl-4-methoxy- ug/lcg 2100.000 2100.000 2100.00 1 
Cyclopentene, 1-ethenyl-3-me ••• ug/lcg 21000.000 190000.000 100333.33 3 

I 
Dimethylbenzene isomer ug/lcg 8300.000 12000.000 10433.33 3 
Unknown chlorinated biphenyl ug/kg 240.000 4000.000 1748.75 8 
Trichlorobiphenyl isomer ug/lcg 320.000 7500.000 2655.00 4 
Nonane, 4,5-dimethyl- ug/lcg 240.000 870.000 555.00 2 

I Aroclor 1016 ug/lcg 550.000 550.000 550.00 1 
1,1'-Biphenyl, tetrachloro- ug/lcg 200.000 200.000 200.00 
Benzo[B]naphtho[2,3-DJfuran ug/lcg 200.000 200.000 200.00 

I 
Furan, 2,2'-methylenebis- ug/kg 1400.000 1400.000 1400.00 
Benzenamine, n,n-diethyl- ug/kg 540.000 170000.000 35836.00 5 
Ethanone, 1-(2-chlorophenyl)- ug/lcg 410.000 410.000 410.00 
Fur an, ug/kg. 1100.000 1100.000 1100.00 

I 
2,2'-[oxybis(methylene)Jbis,-
2C1H)-Quinolinone ug/kg 620.000 620.000 620.00 
Benzenesulfonamide, n-butyl- ug/kg 900.000 900.000 900.00 
Phenol, 2-[1-(4-hydroxypheny ••• ug/lcg 370.000 2200.000 1285.00 2 

I Benzene, 1,1•-methylenebis- ug/lcg 950.000 950.000 950.00 
~exanoic acid, anhydride ug/lcg 2100.000 2100.000 2100.00 
4-Carene, (1S,3S,6R)-(-)- ug/lcg noo.ooo noo.ooo noo.oo 
Undecane ug/kg 17000.000 17000.000 17000.00 

I Decane, 3,6-dimethyl- ug/kg 8800.000 8800.000 8800.00 
1,4-Methanonaphthalene, 1,4- ••• ug/lcg 10000.000 10000.000 10000.00 
Naphthalene, 1,2-dimethyl- ug/kg 8400.000 8400.000 8400.00 

I 
Benzene, (1-methylethyl)- ug/lcg 370.000 370.000 370.00 
Benzene, 1-ethenyl-2-methyl- ug/kg 1400.000 1400.000 1400.00 
Benzaldehyde, 4-propyl- ug/lcg 1100.000 1100.000 1100.00 
Naphthalene, 1-methyl- ug/kg 240.000 240.000 240.00 

I 
Benzene, 1-ethyl-2,3-dimethyl- ug/lcg 160000.000 160000.000 160000.00 

I 
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I 9-Eicosyne ug/lcg 610000.000 610000.000 610000.00 1 
3-Carene ug/kg 160000.00D 660000.000 410000.00 2 

I Tent. !dent. Corrpound-vee 42 

Unknown ug/lcg 4.800 42000.000 10218.40 11 

I 
Nonane ug/kg 5.800 70000.000 19371.87 10 
Octane, 2,3-dimethyl- ug/kg 24000.000 52000.000 38000.00 2 
Propylbenzene + Unknown ug/kg 57.000 180.000 118.50 2 
Benzene, 1-ethyl-2-methyl- ug/kg 4.800 110000.000 48204.96 5 

I Benzene, 1,2,4-trimethyl- ug/lcg 93000.000 93000.000 93000.00 1 
Unknown Hydrocarbon ug/kg 10.000 1400.000 484.63 8 
Methylethylbenzene + Unknown ug/kg 95.000 8300.000 4197.50 2 
Benzene, propyl- ug/kg 15.000 20000.000 8794.80 5 

I Benzene, (1-methylethyl)- ug/lcg 11.000 49000.000 24505.50 2 
Benzene, 1,2,3-trimethyl- ug/kg 13.000 26000.000 17503.25 4 
Cyclohexane, methyl- ug/lcg 34.000 53000.000 19358.50 4 

I 
Trimethylbenzene isomer ug/lcg 1100.000 1200.000 1150.00 2 
Decane ug/kg 3300.000 320000.000 87257.14 7 
Substituted Benzene ug/kg 11.000 240000.000 24502.60 20 
Trimethylbenzene + Unknown ug/lcg 12.000 12.000 12.00 1 

I Nonane, 3-methyl- ug/lcg 35000.000 35000.000 35000.00 1 
Cyclohexane, propyl- ug/lcg 8.600 94.000 51.30 2 
Cyclohexane, ethyl- ug/kg 42.000 42.000 42.00 

-"· Nonane, 4-methyl- ug/kg 180000.000 180000.000 180000.00 

- Benzene, 1,3,5-trimethyl- ug/kg 3.600 3.600 3.60 
2-Pentanol, 4-methyl- ug/lcg 2.300 2.300 2.30 1 
Octane ug/kg 41.000 28000.000 14020.50 2 

I 
Heptane, 2,5-dimethyl- ug/kg 24000.000 24000.000 24000.00 
Heptane, 2,4-dimethyl- ug/kg 24000.000 24000.000 24000.00 
Octane, 3-methyl- ug/kg 27000.000 27000.000 27000.00 
Benzene, 1-ethyl-4-methyl- ug/kg 6.000 6.000 6.00 1 

I 
Dichlorobenzene ug/kg 890.000 3400.000 2145.00 2 
BicycloC3.1.0Jhex-2-ene, 2-me ... ug/lcg 55000.000 370000.000 212500.00 2 
Hexane, 2,4-dimethyl- ug/kg 25000.000 25000.000 25000.00 
Unknown cyclic hydrocarbon ug/kg 27.000 27.000 27.00 

I Ethylmethylbenzene ug/kg 8.600 3400.000 447.90 14 
Trimethylbenzene ug/lcg 4.900 83000.000 9696.70 17 
Unknown ketone ug/kg 12.000 94.000 53.00 2 
Decane + unknown ug/lcg . 34.000 38000.000 12695.33 3 

I Ethylmethylheptane ug/kg 1600.000 1600.000 1600.00 
Ethylmethyloctane ug/lcg 1900.000 1900.000 1900.00 
Methyl(methylethyl) benzene ug/kg 1400.000 1400.000 1400.00 

I 
Dimethylundecane ug/kg 1800.000 1800.000 1800.00 
Cyclohexane ug/kg 290.000 290.000 290.00 
Tetramethylbenzene ug/kg 11.000 11.000 11.00 
Unknown bicyclic hydrocarbon ug/lcg 24.000 24.000 24.00 

I 
I 
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MATRIX: Soil 

TABLE 7-4 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

SOURCE·AREA: On-site Containment Area 

CHEMICAL CONCENTRATION 

------------------------------------------

CHEMICAL 

Hydrocarbon + unknown 
Unknown substituted cyclonex 
Dichloropentane 
Dichloromethylbutane 
Dimethyloctane 
Dimethyldecane, 

UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

MINIMUM 

89.000 
62.000 

1100.000 
2200.000 

18000.000 
8900.000 

ARITHMETIC 
MAXIMUM MEAN 

160.000 124.50 
62.000 62.00 

1100.000 1100.00 
2200.000 2200.00 

18000.000 18000.00 
8900.000 8900.00 

11-Jan-1991 
Page 5 

NUMBER SAMPLES ANALYZED 

-----------------------

TOTAL DETECTED 

2 
1 

This table includes all compounds identified above detection limits in the On-Site Containment Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed.because more than one unknown compound may be 
present in a given sample. 

[ACS] CSB. MAX 
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ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

.I Volatiles 28 

Methylene Chloride ug/kg 12000.000 260000.000 136000.00 2 

I 
Acetone ug/kg 8100.000 12000.000 10050.00 2 
1,1-Dichloroethane ug/kg 12.000 22000.000 5095.33 6 
Total 1,2-Dichloroethene ug/kg 2.000 120000.000 21870.67 12 
Chloroform ug/kg 2.000 2100000.000 286342.21 19 

J, 1,2-Dichloroethane ug/kg 120.000 40000.000 15780.00 4 
2-Butanone ug/kg 15.000 350000.000 59485.77 13 
1,1,1-Trichloroethane ug/kg 6.000 21000000.000 1093134.14 21 
Carbon Tetrachloride ug/kg 530000.000 3600000.000 2065000.00 2 

I 1,2-Dichloropropane ug/kg 17.000 22000.000 7363.40 5 
Trichloroethene ug/kg 6.000 1700000.000 183544.80 20 
1,1,2-Trichloroethane ug/kg 2.000 8100.,000 2710.33 3 
Benzene ug/kg 9.000 170000.000 38794.00 17 

I 4·Methyl-2-Pentanone ug/kg 65.000 1500000.000 234670.28 18 
Tetrachloroethene ug/kg 23.000 1600000.000 266225.88 26 
Toluene ug/kg 14.000 23000000.000 1704183.48 27 

.I Chlorobenzene ug/kg 2.000 2.000 2.00 
Ethyl benzene ug/kg 2.000 8400000.000 751032.21 28 
Styrene ug/kg 18000.000 90000.000 54000.00 2 
Total Xylenes ug/kg 41.000 9400000.000 1978405.75 28 

I !) Semi-Volatiles 28 

I Phenol ug/kg 110.000 170000.000 20293.18 22 
bis(2-Chloroethyl)ether ug/kg 99.000 110000.000 13n8.18 17 
2-Chlorophenol ug/kg 130.000 130.000 130.00 1 

I 
1,3-Dichlorobenzene ug/kg 180.000 880.000 543.33 3 
1,4-Dichlorobenzene ug/kg 98.000 5200.000 2032.57 7 
Benzyl alcohol Ug/kg 180.000 1600.000 1060.00 3 
1,2-Dichlorobenzene ug/kg 45.000 53000.000 9170.83 18 

I 2-Methylphenol ug/kg 120.000 15000.000 1875.56 9 
4-Methylphenol ug/kg 46.000 43000.000 4099.71 17 
lsophorone ug/kg 41.000 2600000.000 313641.24 21 
2,4-Dimethylphenol ug/kg 80.000 2600.000 580.00 10 

I Benzoic acid ug/kg 130.000 50000.000 10785.00 8 
2,4-Dichlorophenol ug/kg 41.000 4100.000 1480.33 3 
1,2,4-Trichlorobenzene ug/kg 110.000 4300.000 1882.00 5 
Naphthalene ug/kg 260.000 750000.000 97080.74 27 

I' Hexachlorobutadiene ug/kg 55.000 40000.000 7678.93 14 
4-Chloro-3-methylphenol ug/kg 420.000 420.000 420.00 
2-Methylnaphthalene ug/kg 91.000 320000.000 57668.56 27 

i, 2,4,6-Trichlorophenol ug/kg 750.000 750.000 750.00 
2,4,5·Trichlorophenol ug/kg 96.000 96.000 96.00 
2-Chloronaphthalene ug/kg 1800.000 1800.000 1800.00 
Dimethylphthalate ug/kg 65.000 320000.000 62443.24 17 

I 
Acenaphthylene ug/kg 40.000 3900.000 1970.00 2 

I 
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.I Acenaphthene ug/kg 60.000 4800.000 1736.10 10 
4-Nitrophenol ug/kg 1600.000 2300.000 1950.00 2 
Dibenzofuran ug/kg 450.000 660.000 555.00 2 
Diethylphthalate ug/kg 44.000 100000.000 13261.29 24 

I Fluorene ug/kg 67.000 9800.000 2692.25 12 
N·Nitrosodiphenylamine ug/kg 13000.000 13000.000 13000.00 
4-Bromophenyl·phenylether ug/kg 2200.000 2200.000 2200.00 

" Hexachlorobenzene ug/kg 250.000 2800.000 982.50 4 

I Pentachlorophenol ug/kg 160.000 64000.000 14024.00 15 
Phenanthrene ug/kg 79.000 10000.000 3382.13 16 
Anthracene ug/kg 74.000 3300.000 1491.33 3 

I~ 
Di·n·butylphthalate ug/kg 51.000 690000.000 87654.68 28 
Fluoranthene ug/kg 66.000 1700.000 769.20 5 
Pyrene ug/kg 79.000 4700.000 1565.80 5 
Butylbenzylphthalate ug/kg 47.000 960000.000 106966.33 27 

I Benzo(a)anthracene ug/kg 460.000 460.000 460.00 2 
Chrysene ug/kg 260.000 460.000 360.00 2 
bis(2·Ethylhexyl)phthalate ug/kg 140.000 2600000.000 374932.14 28 

I 
Di~n-octylphthalate ug/kg n.ooo 24000.000 5474.53 15 
BenzoCb>fluoranthene ug/kg 390.000 460.000 425.00 2 
Benzo(k)fluoranthene ug/kg 390.000 460.000 42S·.oo 2 
Benzo(a)pyrene ug/kg 260.000 260.000 260.00 

I' Pesticides/PCBs 23 

·I· Gamma·BHC (lindane) ug/kg 1100.000 1100.000 1100.00 
Endosulfan 1 ug/kg 1200.000 1200.000 1200.00 
4,4-DDT ug/kg 4700.000 12000.000 8350.00 2 
Endrin Ketone ug/kg 260.000 260.000 260.00 

·I AROCLOR-1248 ug/kg 52000.000 76000.000 64000.00 2 
AROCLOR-1254 ug/kg 28000.000 47000.000 37500.00 2 
AROCLOR-1260 ug/kg 330.000 35000.000 15726.00 5 

,~--,, 
Metals 11 

I A lllll i nun mg/kg 490.000 7890.000 3559.09 11 
Antimony mg/kg 10.900 46.600 28.75 2 
Arsenic mg/kg 0.950 5.7DO 2.35 10 
Barillll mg/kg 81.600 1560.000 466.08 5 

I Beryllillll mg/kg 0.100 0.890 0.25 10 
Cadmillll mg/kg 0.120 118.000 14.73 11 
Calcillll mg/kg 181.000 57100.000 11242.55 11 

I. Chromillll, Total mg/kg 8.700 1410.000 195.n 11 
Cobalt mg/kg 41.700 41.700 41.70 
Copper mg/kg 6.500 361.000 n.65 11 
Iron mg/kg 482.000 6610.000 3928.36 11 

I 
Lead mg/kg 21.900 6300.000 842.54 11 

I 
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:I~ Magnesiun mg/kg 101.000 10300.000 3419.82 11 
Manganese mg/kg 4.300 1030.000 203.30 11 
Mercury mg/kg 0.060 11.000 2.02 10 

I 
Nickel mg/kg 12.200 19.600 16.73 3 
Potassiun mg/kg 181.000 767.000 354.55 11 
SeleniUII mg/kg 0.460 2.830 1.42 4 
Sodiun mg/kg 498.000 1260.000 757.67 3 ,,( Vanadiun mg/kg 1.200 12.100 7.43 11 
Zinc mg/kg 5.300 2280.000 359.86 11 
Cyanide, Total mg/kg 5.000 70.700 26.90 3 
Percent Solids % 63.200 90.600 80.81 11 

\1) 
Tent. !dent. Compound-SVOC 28 

I Unknown ug/kg 230.000 5500000.000 237468.23 198 
Unknown Hydrocarbon Ug/kg 290.000 1300000.000 150781.48 61 
Ethylmethylbenzene isomer ug/kg 17000.000 1600000.000 602428.57 7 

I Methylbenzene + Unknown ug/kg 11000.000 11000.000 11000.00 1 
Trimethylbenzene + Unknown ug/kg 29000.000 1800000.000 914500.00 2 
Trimethylbenzene isomer ug/kg 11000.000 1100000.000 553210.53 19 
Methylpropylbenzene isomer ug/kg 19000.000 560000.000 262833.33 6 I. Ethyldimethylbenzene isomer ug/kg 9100.000 1100000.000 458131.25 16 
Undecane, 4,7-dimethyl- ug/kg 520.000 520000.000 103613.33 9 
Ethyldimethylbenzene + Unknown ug/kg 6000.000 11000.000 8500.00 2 

j, Ethanol, 2·(2-butoxyethoxy)- .•• ug/kg 17000.000 17000.000 17000.00 1 
Benzene, 1,1•-oxybis- ug/kg 280.000 100000.000 25736.00 5 
Benzene, propyl- ug/kg 490.000 280000.000 94622.50 4 
Benzene, 1-ethyl-2-methyl- ug/kg 35000.000 520000.000 258750.00 4 

,I Benzene, 1-methyl-2-propyl- ug/kg 440000.000 440000.000 440000.00 
Benzene, 1 ,4-di ethyl- ug/kg 190000.000 510000.000 350000.00 2 
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 22000.000 1900000.000 410923.08 13 
Unknown + Nitrobenzene ug/kg 900000.000 900000.000 900000.00 1 

I· Unknown + TCL ug/kg 1100000.000 1100000.000 1100000.00 
Unknown Substituted Benzene ug/kg 47000.000 1100000.000 402666.67 6 
Benzene, 1-ethyl-3-methyl- ug/kg 44000.000 1900000.000 426625.00 8 
Benzene, 1,2,4-trimethyl- ug/kg 49000.000 49000.000 49000.00 

.I Benzene, (1,1-dimethylethyl)- ug/kg 46000.000 47000.000 46500.00 2 
Benzene, 2-ethyl-1,3-dimethyl- ug/kg 42000.000 42000.000 42000.00 
Benzene, methylC1-methylethyl-) ug/kg 28000.000 28000.000 28000.00 

/I Unknown Alkene ug/kg 3300000.000 3300000.000 3300000.00 
3-0ctadecene, CE>- ug/kg 2600000.000 2600000.000 2600000.00 
Hexadecanoic acid ug/kg 310000.000 310000.000 310000.00 
5-Eicosene, CE>- ug/kg 1400000.000 1400000.000 1400000.00 

I. Unknown carboxylic acid ug/kg 43000.000 480000.000 331000.00 3 
Methylpropylbenzene + Unknown ug/kg 140000.000 1100000.000 620000.00 2 
Tetramethylbenzene isomer ug/kg 290000.000 960000.000 625000.00 2 
Tetramethylbenzene + TCL ug/kg 390000.000 1100000.000 745000.00 2 

I Decane ug/kg 450.000 410000.000 216362.50 4 

I· 
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I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil ,,; SOURCE AREA: Still Bottoms/Treatment Lagoon 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

J, Benzene, 1,3,5-trimethyl- ug/kg 150000.000 150000.000 150000.00 
Nonane, 2,5-dimethyl- ug/kg 300000.000 300000.000 300000.00 
Benzene, 1,2,3,5-tetramethyl- ug/kg 1400.000 280000.000 140700.00 2 

.. 1 Tetradecane ug/kg 670.000 140000.000 32115.71 7 

Hexadecane ug/kg 19000.000 85000.000 52000.00 2 
Heptadecane, 2,6-dimethyl- ug/kg 480.000 130000.000 68160.00 3 
Dodecanoic acid ug/kg 30000.000 30000.000 30000.00 

I ,,, Tetradecanoic acid ug/kg 23000.000 23000.000 23000.00 
Pentacosane ug/kg 140000.000 140000.000 140000.00 
Cyclohexanol, 3,3,5-trimethyl- ug/kg 4800.000 11000.000 8500.00 3 
Hexanoic acid, 2-ethyl- ug/kg 400.000 890.000 645.00 2 

I. Azulene, 1,2,3,3A-tetrahydro- ug/kg 150000.000 1200000.000 675000.00 2 
Diethylbenzeamine + Unknown ug/kg 12000.000 12000.000 12000.00 1 
Hexanoic acid (DOT) ug/kg 810.000 930.000 870.00 2 
Dimethylphenol ug/kg 570.000 720.000 645.00 2 

I Benzene, 1,4-dimethyl-2-nitro- ug/kg 1700.000 1700.000 1700.00 1 
Sulfur, mol. (58) ug/kg 1600.000 7700.000 4533.33 3 
Phthalic anhydride ug/kg 4400.000 58000.000 31200.00 2 ,, Benzenamine, n,n-diethyl- ug/kg 890.000 140000.000 20486.25 8 
Fur an, ug/kg 440.000 440.000 440.00 
2,2'-[oxybis(methylene)]bis,-
1H-Idene, 1-ethylidene- ug/kg 42000.000 42000.000 42000.00 

I Benzene, (1-methylethyl)- ug/kg 180000.000 180000.000 180000.00 
Benzene, 1,3-diethyl-4-methy ••. ug/kg 870.000 870.000 870.00 1 
Hydroxylamine, o-decyl- ug/kg 590.000 140000.000 47230.00 3 

~~ 'l Iron, tricarbonyl[n·(phenyl- ..• ug/kg 140000.000 140000.000 140000.00 
I I· Undecane, 2-methyl· ug/kg 100000.000 100000.000 100000.00 

Ethanol, 2-butoxy-* ug/kg 280000.000 280000.000 280000.00 1 
Phosphoric acid, triethyles ••• ug/kg 37000.000 150000.000 93500.00 2 

II Octanoic acid ug/kg 370.000 4800.000 2585.00 2 
2,4-Pentanediol, 2-methyl- ug/kg 3000.000 3000.000 3000.00 
Unknown PNA ug/kg 13000.000 13000.000 13000.00 1 
3-0ctanone ug/kg 320.000 770.000 545.00 2 

II Cyclohexanemethanol, ug/kg 640.000 880.000 760.00 2 
.alpha.-.alpha.-4-trimethyl-
Benzene, ug/kg 31000.000 31000.000 31000.00 
1,2-dimethyl-4-(phenylmethyl)-

-1 Decane, 2-Cyclohexyl-, 2-cycl. •• ug/kg 140000.000 140000.000 140000.00 
Decane, 2,6,7-trimethyl- ug/kg 62000.000 62000.000 62000.00 
Dimethyl undecane ug/kg 520.000 31000.000 10986.00 5 
Cyclohexanone, 3,3,5-trimethyl- ug/kg 13000.000 65000.000 39000.00 2 

·I Dimethyl heptadecane ug/kg 310.000 860.000 505.00 4 
Dimethyl cyclooctane ug/kg 110000.000 110000.000 110000.00 1 
VOA TCL ug/kg 13000.000 79000.000 41666.67 3 

I, Ethyl methyl benzene ug/kg 120.000 360000.000 55188.95 19 
Trimethylbenzene ug/kg 320.000 100000.000 17576.36 22 
Trimethylcyclohexanone ug/kg 23000.000 23000.000 23000.00 
Trimethylcyclohexanol ug/kg 15000.000 15000.000 15000.00 

I 
Methyl(methylethyl)benzene ug/lcg 4100.000 4100.000 4100.00 

II 
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MATRIX: Soil 

TABLE 7-5 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

SOURCE AREA: Still Bottoms/Treatment Lagoon 

CHEMICAL CONCENTRATION 

CHEMICAL 

Ethyldimethylbenzene 
Tetramethylbenzene 
Dihydromethylindene 
Unknown octadecenoic acid 
Diethylbenzene 
Ethyltrimethylbenzene +unknown 
Dimethyldodecane 
Methyl naphthalene 
Dimethylnaphthalene + unknown 
Tetramethylpentadecane 
Dimethyl naphthalene 
Benzene, (1,3,3-trimethylnonyl)­
Benzene, 1-ethyl-2,4,5-trimethyl­
Unknown benzene 
Unknown aromatic 
Methylethylbenzene 
lsoquinoline 
Unknown alkyl cyclohexane 
Tridecane, 4,8-dimethyl-
3-Pentanone, 2,2,4,4-tetram .• 
Cyclooctane, 2,4-dimethyl-
1-0ctanol, 2-butyl-
Unknown oxygenated alkane 
Acetamide, n-ethyl-n-phenyl­
Benzenamine, n-ethyl­
Tetramethylpentanone + unknown 
Tetramethylbenzene + unknown 

Tent. !dent. Compound-VOC 

Unknown 
Aceticacid, butylester 
Nonane 
Benzene, 1-ethyl-3-methyl­
Octane, 2,3-dimethyl­
Propylbenzene + Unknown 
Benzene, 1-ethyl-2-methyl­
Benzene, 1,2,4-trimethyl­
Unknown Hydrocarbon 
Methylethylbenzene + Unknown 
Heptane, 2,3,6-trimethyl­
Benzene, propyl-
Nonane, 2,6-dimethyl­
Benzene, (1-methylethyl)­
Benzene, 1,2,3-trimethyl­
Decane1 4-methyl­
Cyclohexane, methyl· 
Decane 

UNITS 

ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

MINIMUM 

380.000 
17000.000 
8700.000 

13000.000 
91000.000 
17000.000 
12000.000 
2000.000 

19000.000 
13000.000 
1700.000 

67000.000 
46000.000 
6400.000 

73000.000 
450.000 
620.000 

150000.000 
35000.000 

610.000 
2500.000 

55000.000 
43000.000 

340.000 
280.000 

1600.000 
530.000 

2600.000 
600.000 

7900.000 
140000.000 
220000.000 
52000.000 

130000.000 
150000.000 

390.000 
27000.000 

230000.000 
65.000 

250000.000 
24000.000 

470000.000 
120000.000 

58000000.000 
710000.000 

MAXIMUM 

370000.000 
47000.000 
8700.000 

13000.000 
91000.000 
17000.000 
12000.000 
13000.000 
19000.000 
13000.000 
57000.000 
67000.000 
46000.000 
37000.000 
73000.000 

1400.000 
780.000 

150000.000 
35ooo;ooo 

610.000 
2500.000 

55000.000 
43000.000 

340.000 
280.000 

1600.000 
530.000 

1900000.000 
600.000 

200000.000 
140000.000 
220000.000 
59000.000 

1700000.000 
1200000.000 
1100000.000 
120000.000 
230000.000 
380000.000 
250000.000 
480000.000 
470000.000 
120000.000 

58000000.000 
3200000.000 

ARITHMETIC 
MEAN 

76224.00 
32000.00 
8700.00 

13000.00 
91000.00 
17000.00 
12000.00 
7500.00 

19000.00 
13000.00 
29350.00 
67000.00 
46000.00 
22800.00 
73000.00 

925.00 
700.00 

150000.00 
35000.00 

610.00 
2500.00 

55000.00 
43000.00 

340.00 
280.00 

1600.00 
530.00 

306390.91 
600.00 

92714.29 
140000.00 
220000.00 
55500.00 

632500.00 
546666.67 
227439.00 
73500.00 

230000.00 
88083.13 

250000.00 
244666.67 
470000.00 . 
120000.00 

58000000.000 
1573333.33 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

28 

10 
2 

2 

2 

1 

3 
1 

2 
2 

11 

1 
7 

2 
4 
3 

10 
4 

1 
8 

3 

3 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
SOURCE AREA: Still Bottoms/Treatment Lagoon 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

~----------------------------------------- -----------------------
ARITHMETIC 

C.HEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

Hexane, 3-methyl- ug/kg 4100000.000 4100000.000 4100000.00 1 
Substituted Benzene ug/kg 790.000 420000.000 91846.25 8 
Cyclohexane, ethyl- ug/kg 100000.000 100000.000 100000.00 
Benzene, 1,3,5-trimethyl- ug/kg 14000.000 14000.000 14000.00 1 
Octane ug/kg 130000.000 4100000.000 2115000.00 2 
Furan, tetrahydro- ug/kg 54.000 54.000 54.00 
Heptane, 3-methyl- ug/kg 5900000.000 5900000.000 5900000.00 
Benzene, Cnitromethyl>- ug/kg 250000.000 250000.000 250000.00 
Hexane, 2-methyl- ug/kg 3700000.000 3700000.000 3700000.00 
Heptane ug/kg 23000000.000 23000000.000 23000000.000 
Cyclopentane, 1,2,4-trimethyl- ug/kg 3300000.000 3300000.000 3300000.00 
Cyclopentane, 1,2,3-trimethyl- ug/kg 3200000.000 3200000.000 3200000.00 
Hexane, 2,5-dimethyl- ug/kg 4600000.000 4600000.000 4600000.00 
Ethane, 1,1-dichloro-1-nitro- ug/kg 17000.000 17000.000 17000.00 
Methane, dichlorofluoro- ug/kg 4800000.000 4800000.000 4800000.00 
Nonane, 2-methyl- ug/kg 130000.000 130000.000 130000.00 
Methane, trichlorofluoro- ug/kg 4200000.000 4200000.000 4200000.00 
2-Hexanone, 5-methyl- ug/kg 240.000 240.000 240.00 
Ethylmethylbenzene ug/kg 75.000 880000.000 238065.36 14 
Trimethylbenzene ug/kg 60.000 1700000.000 390309.33 15 
Unknown ketone ug/kg 7.400 7.400 7.40 1 
Decane + unknown ug/kg 1200.000 1100000.000 350700.00 6 
Tetramethylbenzene ug/kg 220000.000 1300000.000 760000.00 2 
Ketone ug/kg 57.000 230.000 143.50 2 
Hydrocarbon + unkno~n ug/kg 130000.000 130000.000 130000.00 1 
Unknown substituted benzene ug/kg 690000.000 690000.000 690000.00 2 
Tetramethylpentanone ug/kg 56.000 56.000 56.00 
Unknown hydrocarbon C10H22 ug/kg 270000.000 270000.000 270000.00 
Ethylmethylheptane + unknown ug/kg 330000;000 330000.000 330000.00 
Methylnonane ug/kg 7900.000 7900.000 7900.00 
Undecane + unknown ug/kg 510000.000 510000.000 510000.00 1 
Ethyldimethylbenzene ug/kg 120000.000 760000.000 440000.00 2 
Trimethyloctane ug/kg 4300.000 4300.000 4300.00 
Ethane, ug/kg 670000.000 670000.000 670000.00 
1,1,2-trichloro-1,2,2-trichloro-tri 
fluoroethane 
Methylphenylethanone ug/kg 160000.000 160000.000 160000.00 

This table includes all compounds identified above detection limits in the Stillbottoms/Treatment Lagoon Area (see table 
7-1 for samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data 
for use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS] BSB. MAX 
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AMERICAN CHEMICAL SERVICES RI/FS 
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MATRIX: Soil 

j. SOURCE AREA: Off-site Containment Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ~----------------------------------------- -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

.I' Volatiles 44 

Vinyl Chloride ug/kg 2900.000 2900.000 2900.00 1 

I 
Chloroethane ug/kg 8.000 2000.000 949.33 3 
Methylene Chloride ug/kg 120.000 210000.000 31462.22 9 
Acetone ug/kg 18.000 34000000.000 1549406.00 23 
1,1-Dichloroethene ug/kg 3.000 390000.000 117348.25 4 

J, 1,1-0ichloroethane ug/kg 2.000 490000.000 56253.28 18 
Total 1,2-0ichloroethene ug/kg 2.000 34000.000 5551.64 14 
Chloroform ug/kg 2.000 2800000.000 222572.21 19 
1,2-Dichloroethane ug/kg 19.000 440000.000 34581.56 16 

,J· 2·Butanone ug/kg 9.000 99000000.000 3760304.09 35 
1,1,1-Trichloroethane ug/kg 6.000 150000000.000 5679486.07 29 
1,2-0ichloropropane ug/kg 1.000 23000.000 3037.36 11 

I 
Trichloroethene ug/kg 3.000 19000000.000 926650.18 33 
1,1,2-Trichloroethane ug/kg 630.000 400000.000 94626.00 5 
Benzene ug/kg 5.000 1500000.000 97320.92 36 
4-Methyl-2-Pentanone ug/kg 1400.000 61000000.000 2535958.62 29 

J, 2-Hexanone Ug/kg 11.000 47000.000 12348.71 7 
Tetrachloroethene ug/kg 4.000 46000000.000 2161008.94 35 
1,1,2,2-Tetrachloroethane ug/kg 17.000 17.000 17.00 
Toluene ug/kg 5.000 130000000.000 3957498.77 44 

I Chlorobenzene ug/kg 3.000 1000000.000 176792.17 6 
Ethyl benzene ug/kg 2.000 23000000.000 942758.29 41 
Styrene ug/kg 30.000 310000.000 86604.29 7 

I 
Total Xylenes ug/kg 2.000 100000000.000 3734752.63 43 

Semi ·Volatiles 35 

·a Phenol ug/kg 85.000 860000.000 84403.00 25 
bis(2·Chloroethyl)ether ug/kg 150.000 200000.000 48040.67 15 
1,4-Dichlorobenzene ug/kg 46.000 11000.000 3146.27 11 

I 
Benzyl alcohol ug/kg 89.000 34000.000 4163.90 10 
1,2-Dichlorobenzene ug/kg 80.000 120000.000 18266.47 19 
2-Methylphenol ug/kg 420.000 90000.000 15494.58 24 
4-Methylphenol ug/kg 150.000 210000.000 33741.07 28 

I· lsophorone ug/kg 98.000 3600000.000 443152.07 28 
2,4-0imethylphenol ug/kg 250.000 220000.000 26390.40 25 
Benzoic acid ug/kg 230.000 32000000.000 2293735.33 15 

.I 
2,4-0ichlorophenol ug/kg 57.000 200.000 107.33 3 
1,2,4-Trichlorobenzene ug/kg 54.000 79000.000 13469.33 9 
Naphthalene US/kg 230.000 2400000.000 282228.00 30 
Hexachlorobutadiene ug/kg 190.000 150000.000 33025.00 8 

.I 2·Methylnaphthalene ug/kg 43.000 990000.000 147837.00 29 
Dimethylphthalate ug/kg 120.000 710000.000 68395.65 23 
Acenaphthylene ug/kg 57.000 11000.000 3694.25 4 
2,6-0initrotoluene ug/kg 3500.000 3500.000 3500.00 1 

I ,, 
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MATRIX: Soil 

J SOURCE AREA: Off-site Containment Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

II Acenaphthene ug/kg 68.000 18000.000 5258.36 14 
4·Nitrophenol ug/kg 10000.0DO 10000.000 10000.00 
Dibenzofuran ug/kg 59.000 11000.000 3241.73 11 

I 
Diethylphthalate ug/kg 60.000 280000.000 24047.17 24 
Fluorene ug/kg 58.000 28000.000 m7.8o 15 
N·Nitrosodiphenylamine ug/kg 180.000 53000.000 11060.00 8 
Hexachlorobenzene ug/kg 930.000 11000.000 5965.00 z 

.J Pentachlorophenol ug/kg 180.000 180000.000 44296.00 10 
Phenanthrene ug/kg 39.000 43000.000 8514.70 20 
Anthracene ug/kg 230.000 1300.000 910.00 3 
Di-n-butylphthalate ug/kg 54.000 3400000.000 327294.50 30 

I. Fluoranthene ug/kg 220.000 19000.000 4418.33 12 
Pyrene ug/kg 330.000 22000.000 6426.00 10 
Butylbenzylphthalate ug/kg 72.000 1600000.000 185039.24 29 

.I Benzo(a)anthracene ug/kg 360.000 14000.000 3738.33 6 
Chrysene ug/kg 400.000 20000.000 5316.67 6 
bis(2-Ethylhexyl)phthalate ug/kg 180.000 14000000.000 1525888.93 28 
Di·n-octylphthalate ug/kg 72.000 140000.000 15918.20 15 

l Benzo(b)fluoranthene Ug/kg 220.000 15000.000 4816.00 5 
Benzo(k)fluoranthene ug/kg 220.000 15000.000 4816.00 5 
Benzo(a)pyrene ug/kg 380.000 9700.000 3245.00 4 
Indeno(1,2,3-cd)pyrene ug/kg 420.000 1400.000 790.00 3 

I Dibenz(a,h)anthracene ug/kg 70.000 190.000 130.00 2 
Benzo(g,h,i)perylene ug/kg 230.000 1500.000 766.67 3 

J, Pesticides/PCBs 44 

Alpha-BHC ug/kg 330.000 330.000 330.00 

·a 
Beta-BHC ug/kg 800.000 800.000 800.00 1 
Aldrin ug/kg 13.000 7700.000 3856.50 2 
Heptachlor Epoxide ug/kg 13.000 13.000 13.00 
4,4-DDE ug/kg 880.000 880.000 880.00 

I· 4,4-DDD ug/kg 3300.000 3300.000 3300.00 
4,4-DDT ug/kg 1700.000 1700.000 1700.00 1 
AROCLOR-1242 ug/kg 96.000 190000.000 66265.33 3 
AROCLOR-1248 Ug/kg 16000.000 35000.000 23666.67 3 

I AROCLOR-1254 Ug/kg 210.000 650000.000 62715.33 15 
AROCLOR-1260 ug/kg 200.000 560000.000 81630.83 12 

,,_ Metals 19 

Aluninun mg/kg 137.000 18000.000 4453.00 19 

I. Antimony mg/kg 3.700 152.000 46.24 5 
Arsenic mg/kg 1.100 9.100 3.33 17 
Barium mg/kg 67.400 6400.000 1461.68 5 
Beryllium mg/kg 0.060 0.800 0.21 16 ., Cadmium mg/kg 0.060 1700.000 102.19 18 
Calcium mg/kg 413.000 50500.000 19413.94 17 

j, 
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CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

'I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

.I Chromium, Total mg/kg 6.600 3750.000 253.42 18 
Cobalt mg/kg 14.600 69.100 29.62 5 
Copper mg/kg 5.600 5790.000 415.01 18 ,. Iron mg/kg 2670.000 27400.000 8202.11 19 
Lead mg/kg 2.300 17200.000 1066.82 19 
Magnesium mg/kg 394.000 18800.000 8300.31 13 
Manganese mg/kg 13.400 441.000 136.50 19 

j Mercury mg/kg 0.120 36.000 5.15 8 
Nickel mg/kg 10.900 72.600 34.33 8 
Potassium mg/kg 34.900 8100.000 1081.63 19 
Selenium mg/kg 1.200 157.000 33.56 5 

1: Silver mg/kg 312.000 312.000 312.00 
Sodium mg/kg 232.000 2410.000 704.80 5 
Thallium mg/kg 0.720 1.500 1.07 3 
Vanadium mg/kg 4.500 24.300 11.42 17 

I Zinc mg/kg 7.800 4700.000 458.22 19 
Cyanide, Total mg/kg 7.100 31.300 14.28 4 
Percent Solids X 46.400 91.000 78.35 19 

I. Tent. I dent. C~und·SVOC 35 

I Unknown ug/kg 120.000 100000000.000 1118379.22 281 
Unknown Hydrocarbon ug/kg 270.000 1100000.000 88402.88 66 
Ethylmethylbenzene isomer ug/kg 70000.000 84000.000 nooo.oo 2 
Trimethylbenzene + Unknown ug/kg 220000.000 220000.000 220000.00 1 

J, Trimethylbenzene isomer ug/kg 86000.000 1900000.000 775750.00 8 
Ethyldimethylbenzene isomer ug/kg 65000.000 1300000.000 749166.67 6 
Undecane, 4,7-dimethyl- ug/kg 1200.000 1100000.000 279890.91 11 

I 
Ethyldimethylbenzene + Unknown ug/kg 830000.000 830000.000 830000.00 
Ethanol, 2-(2-butoxyethoxy)- ... ug/kg 3800.000 3800.000 3800.00 
Methanol, dibutoxy- ug/kg 2400000.000 2400000.000 2400000.00 
Benzene, 1,1'-oxybis- ug/kg 2800.000 3500000.000 454366.67 12 

.I· Benzene, propyl- ug/kg 380000.000 520000.000 450000.00 2 
Benzene, 1-ethyl-2-methyl· ug/kg 2800.000 1600000.000 627600.00 3 
Benzene, 1 ,4-diethyl- ug/kg 750000.000 750000.000 750000.00 
Benzene, 2-ethyl-1,4-dimethyl- ug/lcg 1700.000 650000.000 233375.00 4 

.I Unknown Substituted Benzene ug/lcg 580.000 780000.000 390290.00 2 
Benzene, 1-ethyl-3-methyl- ug/kg 5700.000 1900000.000 781900.00 3 
Benzene, 1 ,2,4-trimethyl- ug/lcg 1100.000 620000.000 310550.00 2 
Benzene, 2-ethyl-1,3-dimethyl- ug/lcg 1700.000 1700.000 1700.00 1 

I Benzene, methyl(1-methylethyl-) ug/lcg 330000.000 330000.000 330000.00 
Hexadecanoic acid ug/kg 2800000.000 2800000.000 2800000.00 1 
Unknown carboxylic acid ug/lcg 500.000 1600.000 1050.00 2 

.I. Tetramethylbenzene isomer ug/kg 280000.000 280000.000 280000.00 1 
De cane ug/kg 89000.000 440000.000 224750.00 4 
Benzene, 1,3,5-trimethyl- ug/kg 2900.000 1300000.000 375280.00 5 
Nonane, 2,5-dimethyl- ug/kg 91000.000 1600000.000 672750.00 4 

·I 
I· 



i 

I. 
TABLE 7-6 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 4 

'I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 

i 
SOURCE AREA: Off-site Containment Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

a· ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Tetradecane ug/kg 20000.000 78000-000 45333.33 3 
Hexadecane ug/kg 82000.000 82000.000 82000.00 
Heptadecane, 2,6-dimethyl- ug/kg 280.000 42000.000 10750.00 4 

I 
Heptadecane ug/kg 16000.000 16000.000 16000.00 
Docosane ug/kg 3900.000 3900.000 3900.00 
Cyclohexanol, 3,3,5-trimethyl- ug/kg 9500.000 13000.000 10875.00 4 
Nonane, 2,6-dimethyl- ug/kg 82000.000 2300000.000 808000.00 4 

I. 
Benzene, 1-methyl-3-propyl- ug/kg 360000.000 700000.000 530000.00 2 
Azulene, 1,2,3,3A-tetrahydro- ug/kg 470000.000 470000.000 470000.00 
Diethylbenzeamine + Unknown ug/kg 990000.000 990000.000 990000.00 1 
Hexanoic acid (DOT) ug/kg 1100.000 3700.000 2200.00 3 I. Dimethylphenol + Unknown ug/kg 1100.000 1100.000 1100.00 
Dimethyl phenol ug/kg 280.000 54000.000 9075.71 14 
Benzene, 1,4-dimethyl-2-nitro- ug/kg 5300.000 5300.000 5300.00 1 
Unknown chlorinated compound ug/kg 13000.000 98000.000 55500.00 2 

I Unknown fatty acid ug/kg 2600000.000 2600000.000 2600000.00 
2-Butenedioic acid (E)-dim ... ug/kg 15000000.000 15000000.000 15000000.000 

\ Butanedioicacid, dimethyle •.• ug/kg 4700000.000 4700000.000 4700000.00 

I 
Sutanedioicacid, monomethyl •• ug/kg 63000000.000 63000000.000 63000000.000 
1,3-Propanediol, 2,2-dimethyl- ug/kg 2600000.000 2600000.000 2600000.00 
Hexanedioic acid, ethylmethlester- ug/kg 1600000.000 1600000.000 1600000.00 
Hexanedioic acid, dibutylester ug/kg 7100000.000 7100000.000 7100000.00 

·J Hexanedioic acid, ug/kg 9600000.000 9600000.000 9600000.00 
bisC2-methylpropyl) ester-
Benzene, ug/kg 2300.000 940000.000 471150.00 2 
2,4-dimethyl-1-(1-methylethyl)-

.I· Cyclopentanol, 2-methyl-CI ••• ug/kg 2600.000 2600.000 2600.00 
Cyclopropanamine, 2-phenyl-, ••. ug/kg 9600.000 9600.000 9600.00 
Phenol, 2,3-dimethyl- ug/kg 3000.000 11000.000 6475.00 4 

I 
Benzene, ug/kg 6100.000 6100.000 6100.00 
1-methyl-4-(1-methylethyl)-
Benzene, ug/kg 1100.000 1100.000 1100.00 
1-methyl-3-(1-methylethyl)-

I 
Benzene, 1-ethyl-4-methoxy- ug/kg 1800.000 1800.000 1800.00 1 
Cyclopentene, 1-ethenyl-3-me .•• ug/kg 180000.000 220000.000 200000.00 2 
Dimethylbenzene isomer ug/kg 120000.000 120000.000 120000.00 
Butylcitrate + Unknown ug/kg 430000.000 430000.000 430000.00 

I Benzenamine, n,n-diethyl- ug/kg 300.000 530000.000 274575.00 4 
1,4-Methanonaphthalene, 1,4- .•• ug/kg 55000.000 55000.000 55000.00 1 
Benzaldehyde, 4-propyl- ug/kg 78000.000 510000.000 276000.00 3 
Naphthalene, 1-methyl- ug/kg 78000.000 730000.000 397000.00 4 

~I\ Dispiro[2.0.2.2loctane ug/lcg 40000.000 40000.000 40000.00 
Benzene, 1,3-diethyl-4-methy ••• ug/lcg 69000.000 69000.000 69000.00 
Benzene, 1,2,3-trimethyl- ug/lcg 7600.000 7600.000 7600.00 

), 
Ethanol, 2-[2-(2-ethoxyethox ••. ug/lcg 1700.000 1700.000 1700.00 

! Ethanol, 1-(2-butoxyethoxy)- ug/kg 18000.000 18000.000 18000.00 1 
Phenol, 2-ethyl-4-methyl ug/kg 460.000 2500.000 1586.67 3 
Iron, tricarbonyl[n-(phenyl- .•• ug/kg 47000.000 47000.000 47000.00 1 

a· Ethanol, 2-butoxy-* ug/kg 430.000 2900-000 1665-00 2 

1-
----- ------
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TABLE 7·6 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
SOURCE AREA: Off-site Containment Area 

CHEMICAL 

Phosphoric acid, triethyles ... 
Octanoic acid 
2,4-Pentanediol, 2-methyl· 
3-0ctanone 
Cyclohexanemethanol, 
.alpha.·.alpha.-4-trimethyl· 
Unknown substituted phenol 
1,2-Benzenedicarboxylic acid 
butyl-2-methyl 
Unknown phthalate 
Dimethyl undecane 
Methyl ethyl phenol 
Unknown alcohol 
Cyclohexanone, 3,3,5-trimethyl­
Phenol, 3·propyl­
Ethylmethylbenzene 
Trimethylbenzene 
Trimethylcyclohexanol 
Ethyldimethylbenzene 
Tetramethylbenzene 
Diethylbenzene 
Unknown alkylated benzene 
Dimethylnonane 
Methylpropylbenzene 
Urea, n-methyl-n'-(4-methylphenyl)­
Methylethylbenzene + unknown 
Benzopyrene 
Methyl naphthalene 
Unknown benzene 
Unknown aromatic 
7-Hexadecane, (z)-
3-Hexadecane, (z)-
2-Methylcyclopentanol 
9-0ctadecene, (E)-
Unknown substituted hydrocarbon 
Silanediamine, 1,1-dimethyl-
1•Hexen-3-one, 5-methyl-1-phenyl­
Azobenzene (ACN) 
Benzeneacetoni tri le, .alpha ••. 
Phenol, 2-ethyl-5-methyl· 
Benzenamine, n·methyl· 
Methylethylbenzene 
Diethylbenzene + unknown 
Diethylundecane 
Acetic acid, 2-ethylhexyl ester 
Methylmethylethylbenzene + unknown 
Unknown ethoxyl alcohol 
Ethanone, 1-phenyl· 
1-Decanol, 2-ethyl-

UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
Ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 

CHEMICAL CONCENTRATION 

MINIMUM 

230000.000 
2000.000 
1100.000 
910.000 
320.000 

780.000 
78000.000 

1800.000 
72000.000 

330.000 
580.000 

2100.000 
660.000 
630.000 
550.000 

5400.000 
35000.000 

250.000 
1500.000 

88000.000 
140000.000 
98000.000 

1800.000 
830.000 
270.000 

230000.000 
130000.000 
37000.000 
73000.000 

1300.000 
510.000 
970.000 

1100.000 
340000.000 
80000.000 

120000.000 
120000.000 

3400.000 
930.000 

1700.000 
400000.000 
440000.000 
350000.000 
290000.000 

6500.000 
2100.000 
3100.000 

MAXIMUM 

230000.000 
2000.000 
7500.000 
910.000 
320.000 

780.000 
78000.000 

1200000.000 
91000.000 

2500.000 
16000.000 
17000.000 

660.000 
2100000.000 
1400000.000 

5400.000 
1700000.000 
290000.000 

2200000.000 
280000.000 
140000.000 
140000.000 

1800.000 
830.000 
270.000 

230000.000 
480000.000 

1400000.000 
73000.000 

1300.000 
1200.000 
1200.000 

510000.000 
340000.000 
80000.000 

120000.000 
120000.000 

3400.000 
930.000 

2300.000 
400000.000 
440000.000 
350000.000 
290000.000 

6500.000 
2100.000 
3100.000 

ARITHMETIC 
MEAN 

230000.00 
2000.00 
3660.00 

910.00 
320.00 

780.00 
78000.00 

222300.00 
81500.00 

1392.50 
8290.00 
9550.00 
660.00 

588203.75 
353965.91 

5400.00 
731500.00 
110750.00 

1100750.00 
159666.67 
140000.00 
119000.00 

1800.00 
830.00 
270.00 

230000.00 
285000.00 
406500.00 

73000.00 
1300.00 
855.00 

1085.00 
195525.00 
340000.00 
80000.00 

120000.00 
120000.00 

3400.00 
930.00 

2000.00 
400000.00 
440000.00 
350000.00 
290000.00 

6500.00 
2100.00 
3100.00 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

5 

6 
2 
4 
2 
2 

8 
22 

1 
10 
3 
2 

6 

2 

4 
4 

1 
2 
2 
4 
1 

2 
1 
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·J ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 6 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 

' J. SOURCE AREA: Off-site Containment Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

.I lsoquinoline ug/kg 4900.000 4900.000 4900.00 
Unknown Ketone ug/kg 2100.000 2100.000 2100.00 
Unknown butoxyethoxy ethanol ug/kg 2100.000 2100.000 2100.00 

I 
Unknown substituted alkane ug/kg 9600.000 9600.000 9600.00 
Cyclohexane, 1,2,4,5-tetraethyl- ug/kg 2500.000 2500.000 2500.00 

,, Tent. Ident. Celq)Ound-VOC 44 

Unknown ug/kg 130.000 1500000.000 192115.48 31 
Aceticacid, butyl ester ug/kg 22.000 140000.000 30555.60 5 

.I Nonane ug/kg 32.000 160000.000 53340.80 15 
Benzene, 1-ethyl-3-methyl- ug/kg 300000.000 300000.000 300000.00 
Octane, 2,3-dimethyl- ug/kg 1700.000 97000.000 52233.33 3 

'I 
Propylbenzene + Unknown ug/kg 3100.000 200000.000 64820.00 5 
Benzene, 1-ethyl-2-methyl- ug/kg 65000.000 910000.000 329000.00 5 
Benzene, 1,2,4-trimethyl- ug/kg 150000.000 150000.000 150000.00 1 
Unknown Hydrocarbon ug/kg 11000.000 280000.000 124000.00 10 

I 
Methylethylbenzene + Unknown ug/kg 24.000 640000.000 136990.57 7 

Benzene, propyl- ug/kg 17000.000 160000.000 69857.14 7 

Nonane, 2,6-dimethyl- ug/kg 2000.000 130000.000 41250.00 4 
Benzene, (1-methylethyl)- ug/kg 190000.000 190000.000 190000.00 

:I Benzene, 1,2,3-trimethyl- ug/kg 380000.000 380000.000 380000.00 
Ethylmethylbenzene isomer ug/kg 1100.000 370000.000 12sm.oo 4 
Trimethylbenzene isomer ug/kg 860.000 690000.000 252382.50 8 
Decane ug/kg 2700.000 580000.000 280242.86 7 

I· Cyclopentane, 1-ethyl-3-methyl-, ug/kg 7500.000 7500.000 7500.00 
cis-
Substituted Benzene ug/kg 2000.000 15000.000 n4o.oo 5 

I 
3-Pentanone, 2,2,4,4-tetramethyl- ug/kg 13.000 13.000 13.00 1 
Trimethylbenzene + Unknown ug/kg 2700.000 100000.000 44566.67 3 
Nonane, 4-methyl- ug/kg 5200.000 5200.000 5200.00 
2-Pentanol, 4-methyl- ug/kg 390.000 390.000 390.00 

' ,, Undecane ug/kg 1300000.000 1300000.000 1300000.00 
Aceticacid, methyl ester ug/kg 270000.000 270000.000 270000.00 1 
Octane ug/kg 170.000 27000.000 13585.00 2 
Hexane, 4-ethyl-2-methyl- ug/kg 60000.000 60000.000 60000.00 

.I Heptane, 2,3,5-trimethyl- ug/kg 54000.000 54000.000 54000.00 
Methane, oxybis- ug/kg 27000.000 27000.000 27000.00 
Methane, dimethoxy- ug/kg 92000.000 92000.000 92000.00 

I· 
3-Buten-2-one, 3-methyl- ug/kg 100000.000 100000.000 100000.00 
1-Butanol ug/kg 2500.000 480000.000 241250.00 2 
Pentane ug/kg 4600.000 120000.000 62300.00 2 
2,3-Heptadien-5-yne, 2,4-dimethyl- ug/kg 140000.000 140000.000 140000.00 

I 
Benzene, (2-methylpropyl)- ug/kg 98000.000 98000.000 98000.00 1 
Unknown alcohol ug/kg 380.000 1700.000 1040.00 2 
Furan, tetrahydro- ug/kg 91.000 310.000 188.75 4 
3-Heptanone, 5-methyl- ug/kg 15.000 15.000 15.00 

I 1-Propenylbenzene +Unknown ug/kg 120000.000 120000.000 120000.00 

a. 
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MATRIX: Soil 

TABLE 7-6 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

SOURCE AREA: Off-site Containment Area 

CHEMICAL CONCENTRATION 
------------------------------------------

ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN 

Heptane, 3-methyl- ug/kg 5300.000 5300.000 5300.00 
Hexane, 2,2,3,3-tetramethyl· ug/kg 6000.000 6000.000 6000.00 
Cyclohexane, butyl· ug/kg 52000.000 52000.000 52000.00 
Heptane ug/kg 180.000 180.000 180.00 
2-Hexanone, 5-methyl· ug/kg 20.000 20.000 20.00 
Ethane, 1,1'oxybis· ug/kg 22.000 57.000 39.50 
Propanoicacid, ug/kg 27000.000 27000.000 27000.00 
2-methyl·,butylester· 
Unknown oxygenated alkane ug/kg 71.000 71.000 71.00 
Ethenylcyclohexene ug/kg 3700.000 3700.000 3700.00 
Ethylmethylbenzene Ug/kg 9.400 5900000.000 257982.09 
Trimethylbenzene ug/kg 4.700 9800000.000 402142.25 
Unknown ketone ug/kg 20.000 440.000 136.75 
Decane + unknown ug/kg 16.000 1500000.000 263m.57 
Ethyl methyl heptane ug/kg 58000.000 91000.000 74500.00 
Methyl(methylethyl) benzene ug/kg 210000.000 210000.000 210000.00 
Tetramethylbenzene ug/kg 11000.000 91000.000 51000.00 
Unknown substituted benzene ug/kg 4400.000 96000.000 50200.00 
Methylheptanone ug/kg 6.000 6.000 6.00 
Dimethylnonane + unknown ug/kg 110000.000 110000.000 110000.00 
Unknown Hydrocarbon C10H16 ug/kg 130.000 130.000 130.00 
Bicyclo[3.1.0]hex·2·ene, 2-methyl· ug/kg 29000.000 29000.000 29000.00 
Methylnonane ug/kg 6800.000 20000.000 13400.00 
Dimethylnonane ug/kg 87000.000 87000.000 87000.00 
Decane + Substituted benzene ug/kg 8800000.000 8800000.000 8800000.00 
Undecane + Substituted benzene ug/kg 9800000.000 9800000.000 9800000.00 
Acetic acid, 1-methylethylester ug/kg 31.000 640000.000 160801.75 
Undecane + unknown ug/kg 210000.000 210000.000 210000.00 
Acetic acid ester ug/kg 100000.000 100000.000 100000.00 
2-Propanol ug/kg 1900.000 3100.000 2500.00 
Butanol ug/kg 51.000 610.000 323.67 
Unknown oxygenated hydrocarbon ug/kg 450.000 450.000 450.00 
Hexanol ug/kg 14.000 14.000 14.00 
Methylhexanol ug/kg 19.000 30.000 24.50 
Ethyldimethylbenzene ug/kg 8200.000 8200.000 8200.00 
Hexane ug/kg 150.000 150.000 150.00 
Pentanol ug/kg 110.000 110.000 110.00 
Propenylbenzene + unknown ug/kg 7300.000 7300.000 7300.00 
Trimethyltricycloheptane ug/kg 99000.000 99000.000 99000.00 
Acetic acid, propylester ug/kg 39.000 39.000 39.00 
Octane, 2,6-dimethyl· ug/kg 5300.000 5300.000 5300.00 
Benzene, 1,1•-oxybis· ug/kg 7300.000 7300.000 7300.00 

11-Jan-1991 
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NUMBER SAMPLES ANALYZED 
-----------------------

TOTAL DETECTED 

1 
1 
1 
1 
1 
2 
1 

1 
1 

39 
41 
4 

14 
2 
1 
2 
2 
1 
1 
1 
1 
2 
1 
1 
1 
4 
1 
1 
2 
3 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

This table includes all compounds identified above detection limits in the Off-Site Containment Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
signi~icant digits for organic chemical analyses: additional digits are due to Limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS] FSB.MAX 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 

\I SOURCE AREA: Kapica/Pazmey Surface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

.I Volatiles 4 

Methylene Chloride ug/kg 200.000 200.000 200.00 

I 
Acetone ug/kg 130.000 970.000 550.00 2 
1,1-Dichloroethane ug/kg 86.000 150.000 118.00 2 
Total 1,2-Dichloroethene ug/kg 21.000 7600.000 3810.50 2 
Chloroform ug/kg 10.000 10.000 10.00 

.1-
1,1,1-Trichloroethane ug/kg 9.000 9.000 9.00 
1,2-Dichloropropane ug/kg 19.000 19.000 19.00 1 
Trichloroethene ug/kg 11.000 170000.000 90003.67 3 
Benzene ug/kg 320.000 3200.000 1760.00 2 

I 4-Methyl-2-Pentanone ug/kg 270000.000 270000.000 270000.00 
Tetrachloroethene ug/kg 130.000 790000.000 260092.50 4 
Toluene ug/kg 29000.000 19000000.000 6556333.33 3 

I 
Chlorobenzene ug/kg 6200.000 6200.000 6200.00 1 
Ethyl benzene ug/kg 7000.000 4300000.000 1482333.33 3 
Styrene ug/kg 23000.000 23000.000 23000.00 
Total Xylenes ug/kg 5900.000 23000000.000 5904975.00 4 

I Semi-Volatiles 4 

I. Phenol ug/kg 190.000 28000.000 8822.50 4 
1,2-Dichlorobenzene ug/kg 200.000 590.000 395.00 2 
2-Methylphenol ug/kg 4700.000 4700.000 4700.00 1 
4-Methylphenol ug/kg 230.000 4600.000 2415.00 2 

1- Isophorone ug/kg 840.000 97000.000 36560.00 4 
2,4-Dimethylphenol ug/kg 1300.000 4900.000 3100.00 2 
Naphthalene ug/kg 680.000 97000.000 33895.00 4 

I 
2-Methylnaphthalene ug/kg 460.000 56000.000 19740.00 4 
2,4,5-Trichlorophenol ug/kg 170.000 170.000 170.00 1 
Oimethylphthalate ug/kg 1400.000 1400.000 1400.00 1 
Acenaphthene ug/kg 360.000 360.000 360.00 1 

1- Oibenzofuran ug/kg 360.000 430.000 395.00 2 
Oiethylphthalate ug/kg 150.000 5000.000 2575.00 2 
Fluorene ug/kg 470.000 620.000 566.67 3 
N-Nitrosodiphenylamine ug/kg 1900.000 4300.000 3100.00 2 

,I Pentachlorophenol ug/kg 1500.000 1500.000 1500.00 
Phenanthrene ug/kg 450.000 4300.000 2150.00 4 
Anthracene ug/kg 660.000 660.000 660.00 

I 
Di-n-butylphthalate ug/kg 11000.000 94000.000 36000.00 4 
Fluoranthene ug/kg 760.000 3400.000 2080.00 2 
Pyrene ug/kg 1300.000 2300.000 1800.00 2 
Butyl benzyl phthalate ug/kg 3200.000 51000.000 23733.33 3 

I. Benzo(a)anthracene ug/kg 850.000 2400.000 1625.00 2 
Chrysene ug/kg 1300.000 1300.000 1300.00 2 
bis(2-Ethylhexyl)phthalate ug/kg 110000.000 540000.000 342500.00 4 
Di-n-octylphthalate ug/kg 1300.000 38000.000 15800.00 3 

I Benzo(b)fluoranthene ug/kg 430.000 3900.000 2165.00 2 

I 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soi 1 

J. SOURCE AREA: Kapica/Pazmey Surface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Benzo(k)fluoranthene ug/kg 430.000 3900.000 2165.00 2 
Benzo(a)pyrene ug/kg 1400.000 1400.000 1400.00 1 
lndeno(1,2,3·cd)pyrene ug/kg 820.000 820.000 820.00 

I 
Dibenz(a,h)anthracene ug/kg 270.000 270.000 270.00 
Benzo(g,h,i)perylene ug/kg 1100.000 1100.000 1100.00 

J, Pesticides/PCBs 16 

Aldrin ug/kg 88.000 88.000 88.00 
Endosulfan 1 ug/kg 42.000 42.000 42.00 1 

I 4,4-DDD ug/kg 25.000 150.000 n.67 3 
I 

AROCLOR-1242 ug/kg 15000.000 280000.000 89750.00 4 
AROCLOR-1248 ug/kg 5100.000 27000.000 13333.33 3 

1 
AROCLOR-1254 ug/kg 2000.000 22000.000 12360.00 5 

Metals 4 

I Al~.~nimm mg/kg 3220.000 13200.000 7667.50 4 
Antimony mg/kg 9.000 84.800 49.63 4 
Arsenic mg/kg 2.100 30.600 10.28 4 

I' Bari~.~n mg/kg 107.000 5730.000 2519.25 4 
Berylliun mg/kg 0.160 1.500 0.53 4 
Cadmi~.~n mg/kg 5.000 174.000 114.00 4 

I· 
Calci~.~n mg/kg 2910.000 157000.000 50227.50 4 
Chromium, Total mg/kg 70.000 3080.000 1327.25 4 
Cobalt mg/kg 42.300 148.000 82.40 3 
Copper mg/kg 176.000 4470.000 1553.75 4 

I 
Iron mgjkg 8220.000 70100.000 25060.00 4 
Lead mg/kg 401.000 16200.000 82n.75 4 
Magnesi~.~n mg/kg 2260.000 36900.000 16326.67 3 
Manganese mg/kg 135.000 1540.000 674.00 4 

I Mercury mg/kg 0.240 9.500 7.04 4 
Nickel mg/kg 12.000 197.000 71.28 4 
Potassiun mg/kg 333.000 1420.000 713.25 4 
Seleniun mg/kg 1.400 17.200 8.35 4 

,I Silver mg/kg 24.800 24.800 24.80 
Sodiun mg/kg 215.000 3920.000 1446.75 4 
Vanadhm mg/kg 9.900 47.700 23.90 4 

.I 
Zinc mg/kg 292.000 15800.000 8no.5o 4 
Cyanide, Total mg/kg 4.600 66.200 34.73 4 
Percent Sol ids X 57.200 93.000 78.25 4 

I Tent. !dent. Compound·SVOC 4 

Unknown ug/kg 16000.000 960000.000 97038.46 26 

I Unknown Hydro,carbon ug/kg 30000.000 36000.000 33000.00 2 

I 
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TABLE 7-7 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
SOURCE AREA: Kapica/Pazmey Surface Soils 

CHEMICAL CONCENTRATION 

--------------·---------------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN 

Ethylmethylbenzene isomer ug/kg 52000.000 52000.000 52000.00 
Trimethylbenzene isomer ug/kg 70000.000 220000.000 145000.00 
Undecane, 4,7-dimethyl· ug/kg 14000.000 93000.000 41333.33 
Benzene, 1-ethyl-2-methyl· ug/kg 39000.000 76000.000 57500.00 
Benzene, 2-ethyl-1,4-dimethyl- ug/kg 21000.000 60000.000 40500.00 
Unknown Substituted Benzene ug/kg 28000.000 84000.000 56000.00 
Benzene, 1-ethyl-3-methyl- ug/kg 150000.000 150000.000 150000.00 
Benzene, 1,2,4-trimethyl· ug/kg 16000.000 68000.000 42000.00 
Hexadecanoic acid ug/kg 23000.000 260000.000 141500.00 
Decane ug/kg 96000.000 96000.000 96000.00 
Benzene, 1,3,5-trimethyl· ug/kg 70000.000 92000.000 81000.00 
Octane, 2,3,6-trimethyl- ug/kg 320000.000 320000.000 320000.00 
Decane, 3-methyl- ug/kg 56000.000 56000.000 56000.00 
Nonane, 2,5-dimethyl- ug/kg 220000.000 220000.000 220000.00 
Decane, 2,5,6-trimethyl· ug/kg 48000.000 48000.000 48000.00 
Benzene, 1,2,3,5-tetramethyl- ug/kg 21000.000 68000.000 49333.33 
Tetradecane ug/kg 21000.000 21000.000 21000.00 
Hexadecane ug/kg 35000.000 130000.000 78000.00 
Heptadecane, 2,6-dimethyl- ug/kg 14000.000 150000.000 54777.78 
Dodecanoic acid Ug/kg 190000.000 190000.000 190000.00 
Phenol, ug/kg 19000.000 240000.000 129500.00 
4·(2,2,3,3-tetramethylbutyl)· 
Heptadecane ug/kg 54000.000 260000.000 157000.00 
Dodecane, 2,6,10-trimethyl· ug/kg 110000.000 110000.000 110000.00 
Cycloheptane, 1,3,5-tris(met ..• ug/kg 52000.000 52000.000 52000.00 
Methyl(methylethen) benzene + ug/kg 32000.000 32000.000 32000.00 
Unknown 
1,2-Benzenedicarboxylic acid ug/kg 19000.000 19000.000 19000.00 
butyl -2-methyl 

Tent. !dent. Compound·VOC 

Unknown ug/kg 5900.000 440000.000 70637.50 
Nonane ug/kg 39000.000 39000.000 39000.00 
Benzene, 1-ethyl-3-methyl- ug/kg 880000.000 880000.000 880000.00 
Benzene, 1,2,4-trimethyl- ug/kg 790.000 790.000 790.00 
Benzene, propyl· ug/kg 120.000 120.000 120.00 
Nonane, 2,6-dimethyl- ug/kg 4800.000 4800.000 4800.00 
Benzene, (1-methylethyl)· ug/kg 510.000 370000.000 133170.00 
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NUMBER SAMPLES ANALYZED 

-----------------------

TOTAL DETECTED 
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TABLE 7-7 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
SOURCE AREA: Kapica/Pazmey Surface Soils 

CHEMICAL CONCENTRATION 

CHEMICAL UNITS MINIMUM MAXIMUM. 

Benzene, 1,2,3-trimethyl- ug/kg 85.000 85.000 
Cyclohexane, methyl- ug/kg 18000.000 18000.000 
Ethylmethylbenzene isomer ug/kg 57000.000 180000.000 
Trimethylbenzene isomer ug/kg 93000.000 210000.000 
Decane ug/kg 24000.000 290000.000 
Hexane, 3-methyl- ug/kg 55.000 55.000 
Cyclopentane, 1-ethyl·3·methyl-, ug/kg 150.000 150.000 
cis· 
Cyclohexane, 2-propenyl· ug/kg 73.000 73.000 
Substituted Benzene ug/kg 98.000 1300.000 
3-Pentanone, 2,2,4,4-tetramethyl- ug/kg 180.000 180.000 
Cyclohexane, 1-ethyl-4-methyl-, ug/kg 5100.000 5100.000 
trans-
Trimethylbenzene + Unknown Ug/kg 16000.000 16000.000 

ARITHMETIC 
MEAN 

85.00 
18000.00 

118500.00 
151500.00 
126666.67 

55.00 
150.00 

73.00 
699.00 
180.00 

5100.00 

16000.00 
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NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

1 
2 
2 
3 

2 

This table includes all compounds identified above detection limits in the Kapica·Pazmey Area soil samples collected at 
a depth of less than 3 feet(see table 7-1 for samples included in this area), and is provided as the starting point 
in the development of a Set of Chemical Data for use in the Risk Assessment, as discussed in Section 7.1.2.1. 
Refer to appropriate appendices to determine the total parameters analyzed and their associated detection limits. 
Refer to appendix U for values used in risk calulations. The data values presented contain a maximum of three 
significant digits for the results of metals analyses and two significant digits for organic chemical analyses: 
additional digits are due to limitations in the computer program used to prepare these tables, and do not infer 
an increase in accuracy. The number of tentatively identified compounds designated as unknowns may exceed the 
total number of samples analyzed because more than one unknown compound may be present in a given sample. 
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I 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 
' 

I 
SOURCE AREA: Kapica/Pazmey Subsurface Soils 

I 

I CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I I -------------------~---------------------- -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Volatiles 17 

Chloroethane ug/kg 12-000 12-000 12-00 

I 
Methylene Chloride ug/kg 190_000 190-000 190-00 1 
Acetone ug/kg 79-000 8700-000 4126.33 3 
Carbon Disulfide ug/kg 3.000 3.000 3.00 
1,1-Dichloroethane ug/kg 5.000 790.000 378.33 3 

I 
Total 1,2-Dichloroethene ug/kg 360.000 26000.000 9553.33 3 
Chloroform ug/kg 1.000 3.000 1.67 3 
1,2-Dichloroethane ug/kg 44.000 44.000 44.00 1 
2-Butanone ug/kg 5.000 90000.000 30012.00 3 

I 1,1,1-Trichloroethane ug/kg 83.000 560.000 321.50 2 
1,2-Dichloropropane ug/kg 35.000 35.000 35.00 1 
Trichloroethene ug/kg 20.000 250000.000 59444.00 5 
Benzene ug/kg 2.000 23000.000 4970-80 5 

I 4-Methyl-2-Pentanone ug/kg 2.000 4200.000 1423.67 3 
2-Hexanone ug/kg 4.000 390.000 197.00 2 
Tetrachloroethene ug/kg 2.000 240000.000 43466.63 8 

I 
Toluene ug/kg 1.000 1400000.000 197543.00 13 
Chlorobenzene ug/kg 18.000 27000.000 6787.75 4 
Ethyl benzene ug/kg 2.000 570000.000 60899.93 14 
Styrene U9/kg 58.000 260000.000 87119.33 3 

I Total Xylenes ug/kg 11.000 1700000.000 240252.67 15 

Semi-Volatiles 4 

I Phenol U9/kg 58.000 9600.000 2974.50 4 
1,2-Dichlorobenzene Ug/kg 260.000 260.000 260.00 

I 
2-Methylphenol Ug/kg 80.000 4100.000 1436.67 3 
4-Methylphenol ug/kg 41.000 2400.000 662.75 4 
Isophorone Ug/kg 1600.000 65000.000 33300.00 2 
2,4-Dimethylphenol U9/kg 39.000 2200~000 761.00 3 

I 
Benzoic acid Ug/kg 79.000 700.000 323.00 3 
Naphthalene ug/kg 54.000 23000.000 m8.oo 3 
2-Methylnaphthalene Ug/kg 290.000 16000.000 8145.00 2 
Dimethyl phthalate Ug/kg 6500.000 6500.000 6500.00 

I Acenaphthene ug/kg 710.000 710.000 710.00 
4-Nitrophenol ug/kg 66.000 66.000 66.00 
Dibenzofuran ug;kg 71.000 640.000 355.50 2 

I. 
2,4-Dinitrotoluene UQ/kg 840.000 840.000 840.00 
Diethylphthalate U9/kg 1300.000 1300.000 1300.00 1 
Fluorene Ug/kg 92.000 760.000 426.00 2 
Pentachlorophenol U9/kg 45.000 16000.000 8022.50 2 

1-
Phenanthrene Ug/kg 220.000 4800.000 2510.00 2 
Anthracene Ug/kg 890.000 890.000 890.00 1 
Di-n-butylphthalate ug/kg 39.000 19000.000 4806.50 4 
Fluoranthene Ug/kg 40.000 6000.000 3020.00 2 

I 
Pyrene U9/kg 71.000 4200.000 2135.50 2 

I 
-- -- ------ ----------- -----------



I 
TABLE 7·8 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 

I 
SOURCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Butylbenzylphthalate ug/kg 20000.000 20000.000 20000.00 
Benzo(a)anthracene ug/kg 2100.000 2100.000 2100.00 
Chrysene ug/kg 1500.000 1500.000 1500.00 

I 
bisC2-Ethylhexyl)phthalate ug/kg 110.000 110000.000 28477.50 4 

Di-n·octylphthalate ug/kg 890.000 3300.000 2095.00 2 
Benzo(b)fluoranthene Ug/kg 2200.000 2200.000 2200.00 
BenzoCk>fluoranthene ug/kg 2200.000 2200.000 2200.00 

I 
Benzo(a)pyrene ug/kg 610.000 610.000 610.00 
Benzo(g,h,i)perylene ug/kg 260.000 260.000 260.00 

I Pesticides/PCBs 16 

AROCLOR-1242 ug/kg 3200.000 34000.000 18733.33 3 
AROCLOR-1248 ug/kg 9600.000 9600.000 9600.00 

I AROCLOR-1254 ug/kg 1000.000 16000.000 9275.00 4 

I 
Metals 4 

Al1.111in1.111 mg/kg 2380.000 4580.000 3372.50 4 
Antimony mg/kg 10.800 10.800 10.80 

I 
Arsenic mg/kg 1.500 2.300 1.98 4 
Bari1.111 mg/kg 1490.000 1490.000 1490.00 
Berylli1.111 mg/kg 0.110 0.180 0.15 4 
Cadmi1.111 mg/kg 0.090 40.400 10.19 4 

I Calci1.111 mg/kg 404.000 6650.000 3527.00 2 
Chromi1.111, Total mg/kg 4.800 1010.000 256.95 4 
Cobalt mg/kg 12.000 12.000 12.00 

I 
Copper mg/kg 478.000 478.000 478.00 
Iron mg/kg 1990.000 8940.000 4325.00 4 
Lead mg/kg 5.000 4060.000 1022.13 4 
Magnesi1.111 mg/kg 582.000 5170.000 2876.00 2 

I 
Manganese mg/kg 25.500 105.000 57.63 4 
Mercury mg/kg 0.070 2.300 1.19 2 
Nickel mg/kg 12.700 12.700 12.70 1 
Potassi1.111 mg/kg 209.000 425.000 311.00 4 

I Seleni1.111 mg/kg 1.500 1.500 1.50 1 
Silver mg/kg 64.300 64.300 64.30 
Sodi1.111 mg/kg 214.000 214.000 214.00 
Vanadi1.111 mg/kg 3.900 11.300 7.45 4 

I Zinc mg/kg 9.400 2200.000 650.20 4 
Cyanide, Total mg/kg 21.300 21.300 21.30 
Percent Solids " 85.200 93.400 91.00 4 

I Tent. I dent. Compound-SVOC 4 

I Unknown ug/kg 180.000 210000.000 18778.80 25 
Unknown Hydrocarbon ug/kg 6800.000 69000.000 37900.00 2 

I 
------
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TABLE 7-8 11-Jan-1991 

ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 3 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Soil 

I 
SOURCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Undecane, 4,7-dimethyl· ug/kg 1800.000 58000.000 29900.00 2 
Benzene, 2·ethyl·1,4·dimethyl- ug/kg 54000.000 58000.000 56000.00 3 
Unknown Substituted Benzene Ug/kg nooo.ooo nooo.ooo nooo.oo 

I 
Benzene, 1·ethyl·3·methyl· Ug/kg 52000.000 160000.000 106000.00 2 
Benzene, 1,2,4-trimethyl· ug/kg 52000.000 230000.000 141000.00 2 
Benzene, (1,1-dimethylethyl)· ug/kg 79000.000 79000.000 79000.00 1 
Hexadecanoic acid ug/kg 10000.000 110000.000 60000.00 2 

I 
Decane, 2,5,6-trimethyl· ug/kg 110000.000 110000.000 110000.00 
Tetradecane ug/kg 3400.000 3400.000 3400.00 
Heptadecane, 2,6-dimethyl- ug/kg 3600.000 14000.000 8366.67 3 
Dodecanoic acid ug/kg 3000.000 3000.000 3000.00 

I Phenol, ug/kg 3300.000 3300.000 3300.00 
4·(2,2,3,3-tetramethylbutyl)-
Tridecane, 5-propyl· ug/kg 3900.000 3900.000 3900.00 
Hexadecane, 2-methyl- ug/kg 1600.000 1600.000 1600.00 1 

I Heptadecane ug/kg 7900.000 14000.000 10950.00 2 
Tetradecanoic acid ug/kg 3900.000 130000.000 66950.00 2 
Docosane ug/kg 2000.000 2000.000 2000.00 

I 
Hexatriacontane ug/kg 3500.000 3500.000 3500.00 
1-Decene, 2,4-dimethyl· ug/kg 210.000 210.000 210.00 
Cyclohexanol, 3,3,5-trimethyl· ug/kg 210.000 1500.000 855.00 2 
Hexanoic acid, 2-ethyl· ug/kg 470.000 470.000 470.00 

I 
Eicosane, 10-methyl· ug/kg 290.000 290.000 290.00 
Dodecane, 1-iodo· ug/kg 210.000 210.000 210.00 
Nonane, 2,6-dimethyl· ug/kg 42000.000 42000.000 42000.00 
Benzene, 1·methyl·3·propyl· ug/kg 98000.000 98000.000 98000.00 

I Benzene, 1·ethenyl·3·ethyl· ug/kg 44000.000 44000.000 44000.00 

Tent. !dent. Compound-VOC 17 

I Unknown ug/kg 16.000 87000.000 8301.85 13 
Nonane ug/kg 17.000 42000.000 11907 .so 5 

I 
Propylbenzene + Unknown ug/kg 21.000 21.000 21.00 1 
Benzene, 1-ethyl-2-methyl- ug/kg 13.000 44000.000 14707.67 3 
Benzene, 1,2,4-trimethyl- ug/kg 28.000 59.000 43.50 2 
Unknown Hydrocarbon ug/kg 20.000 2700.000 890.25 4 

I Benzene, propyl· ug/kg 6.500 130000.000 27422.23 6 
Benzene, (1-methylethyl)· ug/kg 9.700 7500.000 3754.85 2 
Benzene, 1,2,3-trimethyl· ug/kg 14.000 14.000 14.00 
Cyclohexane, methyl· ug/kg 16.000 16.000 16.00 1 

I Decane ug/kg 88.000 260000.000 115017.60- 5 
Cyclohexane, 1-ethyl-4-methyl-, ug/kg 9.700 9.700 9.70 1 
trans· 

I 
Nonane, 3-methyl- ug/kg 29.000 29.000 29.00 
Cyclohexane, propyl· ug/kg 9.000 41.000 28.33 3 
Heptane, 4-(1-methylethyl)- ug/kg 19000.000 19000.000 19000.00 
Benzene, I ,J,S-trimethy(- ug/kg 24000.000 24000.000 24000.00 

I 
2-Pentanol, 4-methyl- ug/kg 12.000 24.000 18.00 2 

I 
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MATRIX: Soil 

TABLE 7-8 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 
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SOURCE AREA: Kapica/Pazmey Subsurface Soils 

CHEMICAL UNITS 

Octane, 2,3,6-trimethyl- ug/kg 
Octane, 6-ethyl-2-methyl- ug/kg 
Octane ug/kg 
2·Hexanone, 5-methyl- ug/kg 
Unknown cyclic hydrocarbon ug/kg 
Ethylmethylbenzene ug/kg 
Trimethylbenzene UQ/kg 
2·Pentanone ug/kg 
2·Heptanone Ug/kg 
Hydrocarbon + unknown ug/kg 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

------------------------------------------ -----------------------

MINIMUM MAXIMUM 

23.000 23.000 
37.000 37.000 

3800.000 3800.000 
9.600 9.600 
9.000 9.000 

24.000 490000.000 
14.000 520000.000 
54.000 54.000 

810.000 810.000 
24.000 63000.000 

ARITHMETIC 
MEAN 

23.00 
37.00 

3800.00 
9.60 
9.00 

73752.46 
76208.38 

54.00 
810.00 

24274.67 

TOTAL DETECTED 

1 
13 
16 

3 

This table includes all compounds identified above detection limits in the Kapica-Pazmey Area (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits.are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACSJ GSB. MAX 
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I 
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AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Surface IJater 

I 
SOURCE AREA: Drainage Area 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED ,, Volatiles 5 

Chloroethane ug/l 14.000 30.000 22.00 2 

I 
Acetone ug/l 5.000 380.000 192.50 2 

1,1-Dichloroethane ug/l 1.000 2.000 1.50 2 
Total 1,2-Dichloroethene ug/l 1.000 3.000 2.00 2 
2-Butanone ug/l 33.000 140.000 86.50 2 

I 
Benzene ug/l 460.000 460.000 460.00 
4-Methyl-2-Pentanone ug/l 49.000 49.000 49.00 
Toluene ug/l 7.000 8.000 7.50 2 
Ethyl benzene ug/l 6.000 6.000 6.00 

I Total Xylenes ug/l 35.000 35.000 35.00 

I 
Semi-Volatiles 5 

Phenol ug/l 23.000 45.000 34.00 2 

bis(2-Chloroethyl)ether ug/l 5.000 77.000 41.00 2 

I 
2-Methylphenol ug/l 5.000 5.000 5.00 
bis(2-Chloroisopropyl)ether ug/l 29.000 29.000 29.00 
4-Methylphenol ug/l 9.000 590.000 299.50 2 

Isophorone ug/l 5.000 5.000 5.00 

I 2,4-Dimethylphenol ug/l 12.000 12.000 12.00 
Benzoic acid ug/l 85.000 85.000 85.00 
4-Chloro-3-methylphenol ug/l 2.000 2.000 2.00 

I Pesticides/PCBs 5 

I 
AROCLOR-1248 ug/l 0.500 0.840 0.67 2 

Metals 5 

I Aluninum ug/l 470.000 960.000 730.00 3 
Arsenic ug/l 2.300 45.000 23.65 2 
Bariun ug/l 330.000 330.000 330.00 

I Beryllium ug/l 0.280 0.280 0.28 1 
Cadmium ug/l 0.370 0.720 0.55 2 
Calcium ug/l 12500.000 334000.000 113600.00 5 

I 
Chromium, Total ug/l 5.000 28.000 12.28 4 
Copper ug/l 22.000 22.000 22.00 1 
Iron ug/l 265.000 14300.000 4967.20 5 
Lead ug/l 4.200 23.800 11.02 5 

I 
Magnesiun ug/l 1080.000 61700.000 25460.00 4 
Manganese ug/l 24.000 1850.000 771.60 5 
Nickel ug/l 55.000 80.000 67.50 2 
Potassium ug/l 650.000 30000.000 13322.50 4 

I Selenium ug/l 2.100 2.100 2.10 

~'I 
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TABLE 7-9 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Surface ~ater 
SOURCE AREA: Drainage Area 

Sodh.m 
Zinc 

CHEMICAL 

Tent. !dent. Compound·SVOC 

Unknown 
Unknown Hydrocarbon 
Pentacosane 
Cyclohexanol, 3,3,5-trimethyl­
Hexanoic acid (DOT) 
Phenol, 2,3-dimethyl-
2- Propanol, 
1·[2·(2-methoxy-1-methylethoxy)-1-2 
·propanol 
Benzeneacetic acid 
Diphosphoric acid tetraethy .. 
2,4-Pentanediol, 2-methyl-
2-Propanol, 2·(2-methoxy-1-m •.. 
Benzeneacetic acid, .alpha.-ethyl­
Unknown PNA 
Eicosane 
Pentanoic acid, 4-methyl­
Benzeneacetonitrile 
2-Hexadecane, 3,7,11,15-tetr ••• 

Tent. !dent. Compound·VOC 

Furan, tetrahydro-
3-Heptanone, 5-methyl­
Ethane, 1,1'oxybis-

UNITS 

ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
Ug/l 
ug/l 
Ug/l 
ug/t 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ug/l 

CHEMICAL CONCENTRATION 

MINIMUM 

4200.000 
53.000 

10.000 
16.000 
72.000 

420.000 
200.000 
90.000 
36.000 

190.000 
26.000 
14.000 
14.000 
34.000 
8.000 

130.000 
160.000 
60.000 
42.000 

75.000 
6.000 

14.000 

MAXIMUM 

82300.000 
88.000 

620.000 
16.000 
72.000 

420.000 
200.000 
90.000 
36.000 

190.000 
26.000 
14.000 
14.000 
34.000 
8.000 

130.000 
160.000 
60.000 
42.000 

75.000 
6.000 

14.000 

ARITHMETIC 
MEAN 

54500.00 
64.00 

127.20 
16.00 
72.00 

420.00 
200.00 
90.00 
36.00 

190.00 
26.00 
14.00 
14.00 
34.00 
8.00 

130.00 
160.00 
60.00 
42.00 

75.00 
6.00 

14.00 

11-Jan-1991 
Page 2 

NUMBER SAMPLES ANALYZED 

TOTAL DETECTED 

5 

5 

3 
4 

25 
1 

This table includes all compounds identified above detection limits in the Surface ~ater Samples (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACS]DS~.MAX 



I 
TABLE 7-10 11-Jan-1991 

I 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Sediment 

I 
SOURCE AREA: Drainage Area 

' 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I ------------------------------------------ -----------------------
ARITHMETIC 

CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I Volatiles 18 

Chloroethane ug/kg 40.000 40.000 40.00 

I 
Methylene Chloride ug/kg 44.000 44.000 44.00 
Total 1,2-Dichloroethene ug/kg 6.000 6.000 6.00 
Chloroform ug/kg 2.000 8.000 3.17 6 
2-Butanone ug/kg 11.000 11.000 11.00 

I 
1,1,1-Trichloroethane ug/kg 3.000 3.000 3.00 
Benzene ug/kg 23.000 14000.000 7011.50 2 
Toluene ug/kg 3.000 170.000 72.60 5 
Ethyl benzene ug/kg 130.000 130.000 130.00 

'I Total Xylenes ug/kg 200.000 200.000 200.00 

Semi-Volatiles 18 

I Phenol ug/kg 58.000 190.000 124.00 2 
bis(2·Chloroethyl)ether ug/kg 430.000 560.000 495.00 2 

I 
bis(2-Chloroisopropyl)ether ug/kg 1400.000 1800.000 1600.00 2 
4-Methylphenol ug/kg 100.000 270.000 185.00 2 
2,4-Dimethylphenol ug/kg 610.000 610.000 610.00 1 
Benzoic acid ug/kg 190.000 1200.000 557.14 7 

I 
Naphthalene ug/kg 59.000 420.000 172.00 4 
2-Methylnaphthalene ug/kg 55.000 380.000 178.75 4 
Dibenzofuran ug/kg 230.000 230.000 230.00 
Fluorene ug/kg 75.000 75.000 75.00 

I Hexachlorobenzene ug/kg 140.000 140.000 140.00 1 
Pentachlorophenol ug/kg 47.000 230.000 138.50 2 
Phenanthrene ug/kg 68.000 660.000 264.43 7 

I 
Anthracene ug/kg 83.000 100.000 91.50 2 
Di·n·butylphthalate ug/kg 58.000 170.000 110.50 4 
Fluoranthene ug/kg 62.000 1000.000 423.25 8 
Pyrene ug/kg 71.000 1100.000 394.38 8 

I 
Butylbenzylphthalate ug/kg 160.000 170.000 165.00 2 
Benzo(a)anthracene ug/kg 78.000 710.000 325.14 7 
Chrysene ug/kg 77.000 800.000 330.63 8 
bis(2·Ethylhexyl)phthalate ug/kg 51.000 13000.000 2257.36 11 

I Benzo(b)fluoranthene ug/kg 56.000 1500.000 398.36 11 
Benzo(k)fluoranthene ug/kg 56.000 1500.000 408.36 11 
Benzo(a)pyrene ug/kg 63.000 690.000 327.14 7 
lndeno(1,2,3·cd)pyrene ug/kg 160.000 420.000 297.50 4 

I Dibenz(a,h)anthracene ug/kg 75.000 200.000 145.00 3 
Benzo(g,h,i)perylene ug/kg 180.000 550.000 372.50 4 

II Pesticides/PCBs 18 

Heptachlor Epoxide ug/kg 66.000 66.000 66.00 

I 
AROCLOR-1248 ug/kg 4600.000 4600.000 4600.00 

I 
------- ----------



I TABLE 7·10 11-Jan-1991 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2 

I AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

MATRIX: Sediment 

I 
SOURCE AREA: Drainage Area 

I 

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED 

I I ------------------------------------------ -----------------~-----

ARITHMETIC 
CHEMICAL UNITS MINIMUM MAXIMUM MEAN TOTAL DETECTED 

I AROCLOR-1254 ug/kg 460.000 17000.000 5862.50 4 
AROCLOR-1260 ug/kg 290.000 290.000 290.00 

I Metals 18 

Alunim.m mg/kg 1850.000 15700.000 6660.56 18 

I 
Antimony mg/kg 2.800 5.100 3.95 2 
Arsenic mg/kg 1.100 22.500 6.98 18 
Barium mg/kg 63.000 107.000 78.51 8 
Beryllium mg/kg 0.080 1.000 0.46 18 

I Cadmium mg/kg 0.080 4.700 1.01 16 
Calcium mg/kg 759.000 73000.000 15609.94 18 
Chromium, Total mg/kg 4.300 273.000 30.70 18 
Copper mg/kg 6.300 359.000 47.92 15 

I Iron mg/kg 2550.000 34500.000 12395.56 18 
Lead mg/kg 3.600 702.000 100.01 18 
Magnes il.111 mg/kg 443.000 22300.000 5807.31 16 

I 
Manganese mg/kg 23.100 419.000 171.95 18 
Mercury mg/kg 0.130 8.800 2.06 5 
Nickel mg/kg 14.400 40.500 25.15 6 
Potassium mg/kg 202.000 2870.000 720.33 18 

I 
Selenium mg/kg 0.870 1.100 1.02 3 
Thallium mg/kg 1.400 1.400 1.40 1 
Vanadium mg/kg 4.500 47.900 20.50 18 
Zinc mg/kg 6.400 271.000 106.32 18 

I Percent Sol ids % 27.000 81.300 60.31 17 

Tent. !dent. Compound-SVOC 18 

I Unknown ug/kg 140.000 17000.000 1679.27 220 
Unknown Hydrocarbon ug/kg 320.000 54000.000 3708.29 41 

I 
Hexadecanoic acid ug/kg 1300.000 1400.000 1350.00 2 
Hexatriacontane ug/kg 1700.000 1700.000 1700.00 
Cyclohexanol, 3,3,5-trimethyl- ug/kg 870.000 870.000 870.00 
Dimethyl phenol ug/kg 2200.000 2200.000 2200.00 

I 1,3,5-Triazine- ug/kg 690.000 690.000 690.00 
2,4,6(1H,3H,5)-trione, 1,3,5-tri-
Sulfur, mol. (S8) ug/kg 180.000 5400.000 2790.00 2 
Bromohexane isomer ug/kg 790.000 5800.000 2796.67 3 

I PCB Ug/kg 360.000· 4700.000 2253.75 8 
Benzopyrene isomer Ug/kg 320.000 320.000 320.00 1 
Phthalic anhydride ug/kg 1300.000 1700.000 1500.00 2 

I 
Propanoic acid, 2-methyl-1, ... ug/kg 740.000 740.000 740.00 
Hexane, 2,3,4-trimethyl- ug/kg 420.000 420.000 420.00 
Dimethyl heptadecane ug/kg 310.000 310.000 310.00 
Phthalate ug/kg 2200.000 2200.000 2200.00 

I 
Methyltetradecane ug/kg 1000.000 1000.000 1000.00 
Pentadecanoic acid, ug/kg 410.000 410.000 410 .. 00 
14-methyl-methylester 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 

MATRIX: Sediment 
SOURCE AREA: Drainage Area 

CHEMICAL 

Tent. !dent. Compound·VOC 

Furan, tetrahydro-
3-Pentanone, 2,4-dimethyl-
3-Heptanone, 5-methyl-

TABLE 7·10 
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS 

AMERICAN CHEMICAL SERVICES RI/FS 
GRIFFITH, INDIANA 

CHEMICAL CONCENTRATION 

------------------------------------------
ARITHMETIC 

UNITS MINIMUM MAXIMUM MEAN 

ug/kg 160.000 160.000 160.00 
ug/kg 15.000 15.000 15.00 
ug/kg 25.000 25.000 25.00 

11-Jan-1991 
Page 3 

NUMBER SAMPLES ANALYZED 

-----------------------

TOTAL DETECTED 

18 

This table includes all compounds identified above detection limits in the sediment samples (see table 7-1 for 
samples included in this area), and is provided as the starting point in the development of a Set of Chemical Data for 
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total 
parameters analyzed and their associated detection limits. Refer to appendix U for values used in risk calulations. 
The data values presented contain a maximum of three significant digits for the results of metals analyses and two 
significant digits for organic chemical analyses: additional digits are due to limitations in the computer program used 
to prepare these tables, and do not infer an increase in accuracy. The number of tentatively identified compounds 
designated as unknowns may exceed the total number of samples analyzed because more than one unknown compound may be 
present in a given sample. 

[ACSJDSD.MAX 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

TIC GROUP 

SUBSTITUTED BENZENES - Propyl benzenes 

SUBSTITUTED BENZENES - Propenyl benzenes 

SUBSTITUTED BENZENES - Ethyl methyl benzenes 

SUBSTITUTED BENZENES -Diethyl benzenes 

SUBSTITUTED BENZENES - Methyl Propyl Benzenes 

SUBSTITUTED BENZENES - Methyl Ethenyl Benzenes 

SUBSTITUTED BENZENES - Methyl Phenyl Benzenes 

SUBSTITUTED BENZENES - Trimethyl Benzenes 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

VOA 
sv 
VOA 
VOA 
sv 

sv 
VOA 
VOA 
sv 
sv 

VOA 
sv 
VOA 
sv 
VOA 
VOA 
sv 
sv 
VOA 
sv 
sv 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
sv 

SV 
sv 
VOA 
sv 

sv 
SV 
VOA 
SV 
sv 
sv 
sv 
sv 
SV 
SV 
SV 
VOA 

SV 
sv 

sv 
SV 

sv 

sv 
sv 
sv 
VOA 
VOA, 

COMPCXJND 

Propyl benzene 
Benz~ne, propyl-
Benzene, propyl-
Propylbenzene + Unknown 
Benzene, (1,1-dimethylpropyl .•. 

Methyl(methylethen) benzene + unknown 
Propenylbenzene + unknown 
1-Propenylbenzene + Unknown 
Methylpropenylbenzene 
Benzene, (1,3,3-trimethylnonyl)-

Benzene, 1-ethyl-4-methyl­
Ethylmethylbenzene 
Ethylmethylbenzene isomer 
Ethylmethylbenzene isomer 
Ethylmethylbenzene 
Methylethylbenzene + Unknown 
Methyl ethyl benzene 
Methylethylbenzene + unknown 
Ethylmethylbenzene + unknown 
Benzene, 1-ethyl-2-methyl­
Benzene, (1-methylethyl)­
Benzene, 1-ethyl-3-methyl­
Methylethylbenzene 
Benzene, (1-methylethyl)­
Ethylmethylbenzene + unknown 
Benzene, 1-ethyl-3-methyl­
Benzene, 1-ethyl-2-methyl­
Benzene, 1-ethyl-3-methyl-

Diethylbenzene 
Diethylbenzene + unknown 
Diethylbenzene 
Benzene, 1,4-diethyl-

Benzene, 1-methyl-3-propyl­
Methylpropylbenzene 
Benzene, (2-methylpropyl)­
Methylpropylbenzene + Unknown 
Benzene, 1-methyl-4-(methyls ••• 
Methylpropylbenzene isomer 
Benzene, 1-methyl-2-propyl-
Benzene, 1-methyl-3-(1-methylethyl)­
Benzene, 1-methyl-4-(1-methylethyl)­
Benzene, methyl(1-methylethyl) 
Methyl(methylethyl)benzene 
Methyl(methylethyl) benzene 

Benzene, 1-methyl-4-propyl-
Benzene, 2,4-dimethyl-1-(1-methylethyl)-

Benzene, 1-ethenyl-2-methyl­
Benzene, 1-ethenyl-3-ethyl-

Benzene, 1,2-dimethyl-4-Cphenylmethyl)-

Trimethylbenzene isomer 
Trimethylbenzene 
Trimethylbenzene + Unknown 
Trimethylbenzene 
Trimethylbenzene + Unknown 
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TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

TIC GROUP 

SUBSTITUTED BENZENES - Dimethyl ethyl benzenes 

SUBSTITUTED BENZENES - Tetramethyl benzenes 

SUBSTITUTED BENZENES - oxygenated benzenes 

SUBSTITUTED BENZENES - halogenated benzenes 

SUBSTITUTED BENZENES -
Nitrogen containing benzenes 

SUBSTITUTED BENZENES -
TCL Compounds identified as TICs 

SUBSTITUTED BENZENES - Insufficient data 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

SV 
sv 
VOA 
VOA 
VOA 
sv 
VOA 

sv 
sv 
sv 
sv 
sv 
sv 
SV 
sv 
VOA 
sv 
sv 
sv 
sv 

sv 
sv 
sv 
sv 
sv 
sv 
VOA 
sv 

VOA 
sv 
sv 
sv 

sv 
sv 

sv 
sv 
VOA 
sv 
sv 

VOA 
sv 
sv 
sv 
sv 
SV 
VOA 
sv 
SV 

SV 
VOA 
sv 
sv 
VOA 
sv 

COMPOUND 

Benzene, 1,2,4-trimethyl­
Benzene, 1,3,5-trimethyl­
Benzene, 1,3,5-trimethyl­
Benzene, 1,2,4-trimethyl­
Trimethylbenzene isomer 
Benzene, 1,2,3-trimethyl­
Benzene, 1,2,3-trimethyl-

Methylmethylethylbenzene + unknown 
Benzene, (1,1-dimethylethyl)­
Ethyldimethylbenzene + unknown 
Benzene, 2-ethyl-1,4-dimethyl­
Ethyldimethylbenzene isomer 
Dimethylethylbenzene 
Benzene, 2-ethyl-1,3-dimethyl­
Ethyldimethylbenzene 
Ethyldimethylbenzene 
Benzene, 1-ethyl-2,3-dimethyl­
Ethyldimethylbenzene + Unknown 
Benzene, 1,1'-methylenebis­
Benzene, 1,3-diethyl-4-methyl ..• 

Tetramethylbenzene 
Tetramethylbenzene + unknown 
Tetramethylbenzene isomer 
Ethyltrimethylbenzene +unknown 
Benzene, 1-ethyl-2,4,5-trimethyl­
Benzene, 1,2,3,5-tetramethyl­
Tetramethylbenzene 
Tetramethylbenzene + TCL 

Benzene, 1,1'-oxybis­
Benzene, 1,1'-oxybis­
Benzene, 1-ethyl-4-methoxy­
Benzaldehyde, 4-propyl-

Benzene, 1-chloro-3-methyl­
Chloromethylbenzene 

Azobenzene (ACN) 
Benzeneacetonitri le, .alpha ••• 
Benzene, (nitromethyl)­
Benzene, 1,4-dimethyl-2-nitro­
Diethylbenzeamine + Unknown 

Dichlorobenzene 
Methylbenzene + Unknown 

Benzopyrene isomer 
Benzene, 1,4-dimethyl­
Benzene, ethyl­
Benzopyrene 
Benzene, 1,2-dichloro­
Benzene, 1,3-dimethyl­
Dimethylbenzene isomer 

Unknown alkylated benzene 
Decane + Substituted benzene 
Unknown benzene 
Unknown aromatic 
Substituted Benzene 
Unknown + Nitrobenzene 
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TABLE 7·11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

TIC GROUP 

HYDROCARBONS · Cyclic Alkanes 

HYDROCARBONS · Cyclic Alkenes 

HYDROCARBONS · Halogenated Alkanes 

HYDROCARBONS · Continuous Chain Alkanes 

GR I F FIT H, I NO I ANA 

ANALYSIS 
TYPE 

VOA 
sv 
VOA 

sv 
VOA 
sv 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
sv 
VOA 
VOA 
VOA 
sv 
sv 
sv 
VOA 
VOA 
sv 
VOA 
VOA 

sv 
VOA 
VOA 
sv 
VOA 
sv 

sv 
VOA 
VOA 
sv 
VOA 
VOA 
sv 
VOA 
VOA 

sv 
VOA 

VOA 
sv 
sv 
sv 
VOA 
SV 
VOA 
VOA 
VOA 
SV 
VOA 
VOA 
sv 
VOA 
sv 

COMPOUND 

Undecane + Substituted benzene 
Unknown Substituted Benzene 
Unknown substituted benzene 

Cycloheptane, 1,3,5-tris(met ••. 
Cyclohexane 
Cyclohexane, 1,2,4,5-tetraethyl­
Cyclohexane, 1,2,4-trimethyl-, (1.alpha. 
Cyclohexane, 1,3-dimethyl-, trans· 
Cyclohexane, 1-ethyl-2,3-dimethyl­
Cyclohexane, 1-ethyl-4-methyl·, trans­
Cyclohexane, 2-propenyl-
Cyclohexane, butyl· 
Cyclohexane, diethyl· 
Cyclohexane, ethyl· 
Cyclohexane, methyl· 
Cyclohexane, propyl· 
Cyclooctane, 2,4-dimethyl-
Cyclopentane, 1,2,3-trimethyl­
Cyclopentane, 1,2,4-trimethyl­
Cyclopentane, 1-ethyl-3-methyl-, cis· 
Cyclopentane, 1-hexyl-3-methyl-
Decane, 2-Cyclohexyl-, 2-cycl ... 
Dimethyl cyclooctane 
Dimethylcyclohexane 
Trimethyltricycloheptane 
Unknown alkyl cyclohexane 
Unknown bicyclic hydrocarbon 
Unknown cyclic hydrocarbon 

Azulene, 1,2,3,3A·tetrahydro­
Bicyclo[3.1.0lhex-2-ene, 2-me ••• 
Bicyclo[3.1.0Jhex-2-ene, 2-methyl­
Cyclopentene, 1-ethenyl-3-me ..• 
Ethenylcyclohexene 
Tetrahydroazulene 

Bromohexane isomer 
Dichloromethylbutane 
Dichloropentane 
Dodecane, 1-iodo· 
Ethane, 1, 1,2-trichloro-1,2,2-trichloro­
Ethane, 1, 1-dichloro-1-nitro-
Ethane, 1,2-bis(2-chloroethoxy)· 
Methane, dichlorofluoro· 
Methane, trichlorofluoroc 

Decane 
Decane 

Decane + unknown 
Docosane 
Eicosane 
Heptadecane 
Heptane 
Hexadecane 
Hexane 
Nonane 
Nonane 
Octadecane 
Octane 
Octane 
Pentacosane 
Pentane 
Tetradecane 
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TIC GROUP 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

sv 
VOA 
VOA 

CC»!POUND 

Undecane 
Undecane 
Undecane + unknown 

HYDROCARBONS - Branched Alkanes sv 
sv 
SV 
sv 
VOA 
SV 
sv 
sv 
VOA 
sv 
sv 
VOA 
VOA 
VOA 
sv 
VOA 
sv 
sv 
VOA 
VOA 
VOA 
sv 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
sv 
VOA 
SV 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
sv 
sv 
VOA 
sv 
VOA 
sv 
VOA 
sv 
VOA 

Decane, 2,5,6-trimethyl­
Decane, 2,6,7-trimethyl­
Decane, 3,6-dimethyl­
Decane, 3-methyl­
Decane, 4-methyl­
Diethylundecane 

sv 
sv 
VOA 
VOA 
sv 
sv 
VOA 
VOA 
VOA 
sv 
sv 
sv 
VOA 
sv 
sv 

Dimethyl heptadecane 
Dimethyl undecane 
Dimethyldecane 
Dimethyldodecane 
Dimethylnonane 
Dimethylnonane 
Dimethylnonane + unknown 
Dimethyl octane 
Dimethylundecane 
Dimethylundecane 
Dodecane, 2,6,10-trimethyl­
Eicosane, 10-methyl­
Ethylmethylheptane 
Ethylmethylheptane + unknown 
Ethylmethyloctane 
Heptadecane, 2,6-dimethyl­
Heptane, 2,3,5-trimethyl­
Heptane, 2,3,6-trimethyl­
Heptane, 2,4-dimethyl­
Heptane, 2,5-dimethyl­
Heptane, 3-ethyl-2-methyl­
Heptane, 3-methyl-
Heptane, 4-(1-methylethyl)­
Hexadecane, 2-methyl­
Hexane, 2,2,3,3-tetramethyl­
Hexane, 2,3,4-trimethyl­
Hexane, 2,4-dimethyl­
Hexane, 2,5-dimethyl­
Hexane, 2-methyl-
Hexane, 3-ethyl-4-methyl­
Hexane, 3-methyl-
Hexane, 4-ethyl-2-methyl­
Methylnonane 
Methyltetradecane 
Nonane, 2,5-dimethyl­
Nonane, 2,6-dimethyl­
Nonane, 2,6-dimethyl­
Nonane, 2-methyl-
Nonane, 3,7-dimethyl­
Nonane, 3-methyl-
Nonane, 4,5-dimethyl­
Nonane, 4-methyl-

Nonane, 4-methyl-
Octane, 2,3,6-trimethyl­
Octane, 2,3,6-trimethyl­
Octane, 2,3-dimethyl­
Octane, 2,3-dimethyl­
Octane, 2,5-dimethyl­
Octane, 2,6-dimethyl­
Octane, 3-methyl-
Octane, 6-ethyl-2-methyl­
Tetramethylpentadecane 
Tridecane, 4,8-dimethyl­
Tridecane, 5-propyl­
Trimethyloctane 
Undecane, 2-methyl­
Undecane, 4,7-dimethyl-
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TABLE 7·11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

TIC GROUP 
ANALYSIS 

TYPE 

HYDROCARBONS · Branched Alkenes/Alkynes SV 
VOA 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

HYDROCARBONS · Ethers VQA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

HYDROCARBONS · Unclassified SV 
sv 
sv 
SV 
sv 
sv 
VOA 
sv 
SV 
sv 
VOA 
sv 
VOA 
sv 
VOA 
VOA 
VOA 
sv 
VOA 
sv 
VOA 
sv 

POLYNUCLEAR AROMATICS · Methylated Naphthalenes SV 
sv 
sv 
sv 
sv 
SV 

POLYNUCLEAR AROMATICS · Unclassified SV 
sv 
sv 
sv 
sv 
sv 

PHTHALATES SV 
sv 
sv 

PHENOLS · Methylated phenols SV 

COMPOUND 

1-Decene, 2,4-dimethyl-
2,3-Heptadien-5-yne, 2,4-dimethyl-
3-0ctadecene, CE>· 
9-0ctadecene, (E)· 
a·Eicosene, CE>· 
5- E i cosene, ( E > -
1-Hexadecyne 
1H·Idene, 1-ethylidene-
9-Eicosyne 

Disopropyl ether (DOT) 
Ethane, 1,1'oxybis· 
Ethane, 1·1'-oxybis· 
Methane, dimethoxy· 
Methane, oxybis· 
Propane, 1,1'-oxybis­
Propane, 2,2'-oxybis-

Disilane, hexaethyl-
Disulfide, diethyl· 
2-Hexadecane, 3,7,11, 15-tetr ... 
3-Carene 
7-Hexadecane, (z)· 
3-Hexadecane, (z)· 
4-Carene, (1S,3S,6R)·(·)· 
4-Carene, (1S,3S,6R)·(·)· 
Dispiro[2.0.2.2Joctane 
Hexatriacontane 
Hydrocarbon + unknown 
Unknown Alkene 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon C10H16 
Unknown hydrocarbon C10H22 
Unknown oxygenated alkane 
Unknown oxygenated alkane 
Unknown oxygenated hydrocarbon 
Unknown substituted alkane 
Unknown Substituted Heptane 
Unknown substituted hydrocarbon 

Dimethylnaphthalene 
Dimethylnaphthalene 
Dimethylnaphthalene + unknown 
Methylnaphthalene 
Naphthalene, 1,2-dimethyl­
Naphthalene, 1-methyl-

Tetrahydronaphthalene 
Naphthalene, 1,2,3,4-tetrah ... 
Unknown PAH 
1(2H)·Naphthalenone, 3,4-dih .. . 
1,4-Methanonaphthalene, 1,4· .. . 
Unknown PNA 

Phthalic anhydride 
Phthalate 
Unknown phthalate 

1, 1-Dimethylethyl phenol 



I 
I 
I 

TIC GROUP 

I 
I 
I 
I PHENOLS - Unclassified 

I 
KETONES - Methylated ketones 

I 
I 
I KETONES - "simple" 

I KETONES - Cyclic Ketones 

I 
I 
I KETONES - Unclassified 

I 
I ALCOHOLS - Dials 

I 
I 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, I NO I ANA 

ANALYSIS 
TYPE 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

SV 
sv 
sv 
SV 
sv 
sv 
sv 

VOA 
VOA 
VOA 
sv 
VOA 
VOA 
VOA 
VOA 
sv 

VOA 
VOA 
VOA 
SV 
VOA 

sv 
sv 
VOA 
sv 
sv 
sv 
sv 
SV 
sv 
sv 
sv 
sv 

sv 
sv 
sv 
sv 
VOA 
VOA 

SV 
sv 
sv 

COMPOUND 

Dimethylphenol 
Dimethylphenol + Unknown 
Methyl-methyl-ethylphenol isomer 
Methyl ethyl phenol 
Methylphenol isomer 
Phenol, 2,3-dimethyl-
Phenol, 2-ethyl-4-methyl 
Phenol, 2-ethyl-5-methyl­
Phenol, 3,5-diethyl-
Phenol, 3,5-dimethyl-
Phenol, 3-ethyl-5-methyl­
Trimethylphenol isomer 

Phenol, 4-(2,2,3,3-tetramethylbutyl)­
Propyl-phenol isomer 
Phenol, 2-[1-(4-hydroxypheny ... 
Phenol, 3-propyl-
Phenol, 3-propyl-
Ethyl-phenol isomer 
Unknown substituted phenol 

2-Hexanone, 5-methyl-
3-Buten-2-one, 3-methyl-
3-Heptanone, 5-methyl-
3-Pentanone, 2,2,4,4-tetram •. 
3-Pentanone, 2,2,4,4-tetramethyl-
3-Pentanone, 2,4-dimethyl­
Methylheptanone 
Methylhexanone 
Tetramethylpentanone + unknown 

Tetramethylpentanone 
2-Heptanone 
2-Pentanone 
3-0ctanone 
Ketone 

2(1H)-Quinolinone 
Cyclohexanone, 3,3,5-trimethyl­
Methylphenylethanone 
Trimethylcyclohexanone 
1-Hexen-3-one, 5-methyl-1-phenyl-
2-Cyclohexen-1-one, 3,5,5-trimethyl-
2-Cyclohepten-1-one 
2(3H)-Benzothiazolone 
Benzophenone 
Bicyclo[2.2.1Jheptan-2-one 
Ethanone, 1-(2-chlorophenyl)­
Ethanone, 1-phenyl-

1,3,5-Triazine- 2,4,6(1H,3H,5)-trione, 1 
2,4,6(1H,3H,5H)-Pyrimidinetrione-5-(1-me 
Ca""'*'or (ACN) 
Unknown Ketone 
Unknown ketone 
Unknown ketone 

1,3-Pentaned ol, 2,2,4-trimethyl-
1,3-Propaned ol, 2,2-dimethyl-
2,4-Pentaned ol, 2-methyl-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TIC GROUP 

ALCOHOLS - Simple Alcohols 

ALCOHOL - Cyclic Alcohols 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

VOA 
VOA 
sv 
VOA 
sv 
sv 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 
VOA 

sv 
sv 
sv 
sv 
sv 
sv 
sv 

COMPOUND 

2-Propanol, 2-methyl-
1-Butanol 
1-Decanol, 2-ethyl-
1-Heptanol, 2-propyl-
1-Hexadecanol 
1-0ctanol, 2-butyl-
1-0ctanol, 2-butyl-
2-Pentanol, 4-methyl-
2-Propanol 
Butanol 
Hexanol 
Methylhexanol 
Methylpentanol 
Pentanol 

2-Methylcyclopentanol 
2-Methylcyclopentanol isomer 
Cyclohexanemethanol, .alpha.-.alpha.-4-t 
Cyclohexanol, 3,3,5-trimethyl­
Cyclopentanol, 2-methyl-CI ..• 
Methylcyclopentanol 
Trimethylcyclohexanol 

ALCOHOLS - Oxygenated Alcohols sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 

2-Propanol, 1-(2-methoxy-1-methylethoxy) 
2-Propanol, 1-[2-(2-methoxy-1-methylethoxy)J 
2-Propanol, 2-(2-methoxy-1-methylethoxy) 
Ethanol, 1-(2-butoxyethoxy)-

ALCOHOLS - Unclassified 

ACIDS- Cyclic acids 

ACIDS - Non-Cyclic Acids 

VOA 
SV 
sv 
sv 
sv 

sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
SV 

sv 
sv 
VOA 
VOA 
sv 
VOA 
VOA 
VOA 
sv 

Ethanol, 2-(2-butoxyethoxy)- ... 
Ethanol, 2-[2-(2-ethoxyethox •.. 
Ethanol, 2-butoxy-* 
Methanol, dibutoxy-
Methanol, dibutoxy-

Unknown alcohol 
Unknown alcohol 
Unknown butoxyethoxy ethanol 
Unknown diol 
Unknown ethoxyl alcohol 

1,2-Benzenedicarboxylic acid butyl-2-met 
Benzeneacetic acid 
Benzeneacetic acid, .alpha.-ethyl­
Benzenepropanoic acid 
Benzoic acid, 2,4,6-trimethyl­
Benzoic acid, 2,4-dimethyl­
Benzoic acid, 3-methyl-
Benzoic acid, 4-(1,1-dimethylethyl)­
Cyclohexanecarboxylic acid 
Dimethylbenzoic acid 

Dimethylethylbenzoic acid 
Propanoic acid, 2-(3-chlorophenoxy)-prop 
Methylbenzoic acid isomer 
Trimethyl benzoic acid 

2-Butenedioic acid (E)-dim .. . 
Propanoic acid, 2-methyl-1, .. . 
Acetic acid ester 
Acetic acid, 1-methylethylester 
Acetic acid, 2-ethylhexyl ester 
Acetic acid, propylester 
Aceticacid, butylester 
Aceticacid, methylester 
Butanedioicacid, dimethyle ... 



I 
I 
I TIC GROUP 

I 
I 
I 
I 
I 
I ACIDS - Unclassified 

I AMINES 

I 
I 
I 

PCBs 

I 
I FURANS 

I 
UNCLASSIFIED 

II 
I 
II 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

sv 
sv 
sv 
SV 
sv 
SV 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
sv 
SV 
sv 
sv 
sv 
sv 
SV 
VOA 
sv 

SV 
sv 
sv 
SV 
SV 

sv 
sv 
sv 
sv 
sv 
SV 
sv 
SV 
sv 
sv 
sv 
SV 
sv 
sv 

sv 
sv 
sv 
sv 
sv 

VOA 
sv 
VOA 
sv 
sv 

sv 
sv 
VOA 
sv 
sv 

COMPOUND 

Butanedioicacid, monomethyl •• 
Butanoic acid, 2-methyl­
Butylcitrate + Unknown 
Diphosphoric acid tetraethy .• 
Dodecanoic acid 
Glycine, n-(2-methyl-1-oxo-2 ... 
Heptanoic acid 
Hexadecanoic acid 
Hexanedioic acid, bis(2-methylpropyl) es 
Hexanedioic acid, dibutylester 
Hexanedioic acid, ethylmethlester­
Hexanoic acid (DOT) 
Hexanoic acid (DOT) 
Hexanoic acid, 2-ethyl-
Hexanoic acid, 2-methyl-
Hexanoic acid, anhydride 
Octanoic acid 
Pentadecanoic acid, 14-methyl-methyleste 
Pentanoic acid, 4-methyl-
Phenobarbital (VAN) 
Phosphoric acid, triethyles ... 
Propanoicacid, 2-methyl-,butylester­
Tetradecanoic acid 

Unknown alkyl acid 
Unknown carboxylic acid 
Unknown carboxylic acid 
Unknown octadecenoic acid 
Unknown substituted benzoic ... 

Acetamide, n-ethyl-n-phenyl­
Benzamide, n,n-diethyl-3-met .•. 
Benzenamine, n,n-diethyl­
Benzenamine, n-ethyl­
Benzenamine, n-methyl­
Benzeneacetonitrile 
Benzenesulfonamide, n-butyl­
Caprolactam 
Cyclopropanamine, 2-phenyl-, ... 
Diethylbenzenamine 
Dodecanamide, n,n-bis(2-hydr)­
Hydroxylamine, o-decyl­
Silanediamine, 1,1-dimethyl-
Urea, n-methyl-n'-(4-methylphenyl)-

Aroclor 1016 
1,1'-Biphenyl, tetrachloro­
Trichlorobiphenyl isomer 
PCB 
Unknown chlorinated biphenyl 

Tetrahydrofuran 
Furan, 2,2'-[oxybis(methylene)Jbis,­
Furan, tetrahydro­
Benzo[B]naphtho[2,3-Dlfuran 
Furan, 2,2•-methylenebis-

Unknown chlorinated compound 
Unknown fatty acid 
Substituted methylborane 
Unknown substituted sulfonyl 
Unknown + TCL 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

II 

TIC GROUP 

TABLE 7-11 

SUMMARY OF TENTATIVELY IDENTIFIED COMPOUND (TIC) GROUPINGS 
AMERICAN CHEMICAL SERVICES NPL SITE 

GRIFFITH, INDIANA 

ANALYSIS 
TYPE 

VOA 
sv 
sv 
sv 
sv 
VOA 
sv 

COMPOUND 

Unknown 
Unknown 
Iron, tricarbonyl[n·(phenyl· ••. 
Dihydromethylindene 
Isoquinoline 
Unknown substituted cyclonex 
Sulfur, mol. (58) 

This table summarizes tentatively identified compounds (TICs) identified in the organic chemical analysis 
of Site media. TICs were identified from either volatile organic analyses (VOA) or semivolatile organic 
analyses (SV). TIC groups were selected based on structural similarity of individual compounds. 

[acsJtable7·11.w20 
JDD/KJD 



I 
I 
I 
I 

TIC GROUP 

TABLE 7-12 

Representative Compounds for 
Tentatively Identified Compound (TIC) Groups 

American Chemical Service RI/FS 
Griffith, Indiana 

HEAST 

II SUBSTITUTED BENZENES 

11 
#1 Propyl benzenes 

REPRESENTATIVE 
COMPOUND 

Cumene(3) 

~# COMMENTS 

A-25 Cumene (isopropylbenzene) is 
similar in structure to compounds 
in this group. 

I 
I 

#2 Propenyl benzenes Methyl styrene(3) A-61 Methyl styrene (1-ethenyl-2-
methylbenzene) is similar in 
structure to these compounds, the 
reference dose is based on an 
industrial mixture. 

11 
#3 Ethylmethyl benzenes Ethyl toluene(4)(2) A-82 Insufficient data in HEAST or IRIS. 

Toxicity addressed by Toluene, a 
represented TCL. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

#4 Diethyl benzenes Ethyl benzene(2) 

#5 Methylpropyl benzenes Cumene(3) 

#6 Methylethenyl benzenes Methyl styrene(1) 

#7 Methylphenyl benzenes Naphthalene(2) 

#8 Trimethyl benzenes Trimethylbenzene(4)(2) 

#9 Dimethylethyl benzenes Ethyl benzene(2) 

A-41 Ethyl benzene, a represented TCL, 
is similar to these TICs. 

A-25 Cumene (isopropyl benzene) is 
similar in structure to these 
compounds. 

A-61 Methyl styrene (1-ethenyl-2-
methylbenzene) has a RDF and is 
represented in this group. 

A-63 Naphthalene is similar in structure 
to this group and is a represented 
TCL. 

A-88 Insufficient data in HEAST or IRIS 
for trimethyl benzenes. Toxicity 
addressed by Toluene, a represented 
TCL. 

A-41 Ethyl benzene or toluene, both 
represented TCLs, are similar in 
structure to this group. 

#10 Tetramethyl benzenes Trimethylbenzene(4)(2) A-88 See #8 above. 

#11 Oxygenated benzenes Benzaldehyde(3) A-10 Benzaldehyde is similar in 
structure to this group of 
compound. 



Page 2 of 4 

I 
I TABLE 7-12 

(Continued) 

I TIC GROUP REPRESENTATIVE 
COMPOUND 

I #12 Halogenated benzenes o-Chlorotoluene(3)(4) 

I 
II #13 Nitro benzenes Nitrobenzene(3) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

#1 Cyclic alkanes Methylcyclohexane(4) 

#2 Cyclic alkenes Vinyl cyclohexane(4) 

#3 Halogenated alkanes 1,1,1-Trichloroethane(1) 

#4 Straight chain alkanes n-Hexane(1)(4) 

#5 Branched alkanes 

#6 Branched alkenes 
and alkynes 

See comments 

See comments 

#7 Ethers Ethyl ether(1) 

#8 Straight chain alkenes See comments 
and alkynes 

HEAST 
~# COMMENTS 

A-22 o-Chlorotoluene (2-chloro-1-
methylbenzene) is similar in 
structure to these compounds, m­
and p-clorotoluene are represented 
but have inadequate data (HEAST). 

A-64 Nitrobenzene is similar in 
structure to this group. 

A-58 

A-89 

A-48 

Methylcyclohexane is similar in 
structure to this group. 
Insufficient data in HEAST or IRIS. 

4-Vinyl-1-cyclohexene is similar in 
structure to this group. 
Insufficient data in HEAST or IRIS. 

This TIC group is similar to the 
numerous halogenated alkanes 
represented at the site under the 
TCL. 

n-Hexane is similar in structure to 
this group. n-Heptane (page A-
46), and n-Pentane (page A-68) are 
also similar in structure, however, 
there is insufficient data in Heast 
or IRIS. 

Branched alkanes not in HEAST or 
IRIS. This group represented by 
n-hexane, see #4 above. 

Branched alkenes not in HEAST or 
IRIS. This group represented by 
vinyl cyclohexene, see #2 above. 

A-43 Ethyl ether is represented in this 
group. 

Straight chain alkenes not in HEAST 
or IRIS. This group represented by 
vinyl cyclohexene, see #2 above. 



I 
I 
I TIC GROUP 

I POLYNUCLEAR AROMATICS 

REPRESENTATIVE 
COMPOUND 

TABLE 7-12 
(Continued) 

HEAST 
~# COMMENTS 

Page 3 of 4 

I 
I 

#1 Methylated naphthalenes Naphthalene(!) This group is similar to the TCL 
PAHs which are represented at the 
site. 

PHTHALATES 

#1 Phthalic anhydride 

I PHENOLS 

11 
#1 Methylated phenols 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KETONES 

#1 Methylated ketones 

#2 Simple ketones 

#3 Cyclic ketones 

ALCOHOLS 

#1 Dials 

#2 Simple alcohols 

#3 Cyclic alcohols 

#4 Oxygenated alcohols 

Phthalic anhydride(l) 

Cresol (1) 

Acetone(2) 

2-Butanone(2) 

Isophorone(2) 

Ethylene glycol(3) 

1-Butanol(3) 

Benzyl alcohol(2) 

Ethyl glycol 
monobutyl ether(1) 

A69 Phthalic anhydride has a RFD in 
HEAST and IRIS. 

This group is similar to the TCL 
methylated phenols, which are 
represented at the site. 

A-1 Acetone and 4-methyl-2-pentanone 
are TCLs represented at the site 
and are similar in structure to 
this group. 

A-59 2-Butanone (methyl ethyl ketone) is 
a TCL represented at the site and 
is similar in structure to this 
group. 

A-49 Isophorone is a TCL represented at 
the site and is similar in 
structure to this group. 

A-42 Ethylene glycol is similar in 
structure to this group. 

A-14 1-Butanol is similar in structure 
to this group and is represented at 
the site. 

A-10 Benzyl alcohol is a TCL represented 
at the site and is similar in 
structure to the cyclic alcohols. 

A-42 Ethylene glycol monobutyl ether is 
represented at the site and is 
similar in structure to the 
oxygenated alcohols (ethers). 



I 
I 
I TIC GROUP 

I ACIDS 

#1 Cyclic acids 

I 
I #2 Non-cyclic acids 

I AMINES 

#1 Amines 

I 
I 
I 

Page 4 of 4 
TABLE 7-12 
(Continued) 

REPRESENTATIVE 
COMPOUND 

Benzoic acid(2) 

Acrylic acid(3) 

Caprolactam(1)(4) 

HEAST 
~# COMMENTS 

A-10 Benzoic acid is a TCL represented 
at the site, which is similar in 
structure to this group of 
compounds. 

A-3 Acrylic acid is a non-cyclic acid 
similar in structure to this group. 

A-15 Caprolactam is represented at the 
site and will be used to assess 
risk from this group. N­
Ethylaniline {n-ethyl­
benzeneamine), page A-33, and n,n­
diethyl aniline (n,n-diethyl 
benzeneamine), page A-41) are also 
represented at the site, however, 
inadequate data is available for 
both (HEAST). 

I 
PCBs 

#1 PCBs TCL Aroclors(2) This group is similar to the TCL 
Aroclors, which are represented at 
the site. I 

I 
I 
I 
I 
I 

FURANS 

#1 Furans Tetrahydrofuran(1) 

Notes: 

HEAST = Health Effects Assessment Summary Tables 
IRIS =·Integrated Risk Information System 
(1) TIC has toxicity value. 

ECAO The Environmental Criteria and 
Assessment Office (ECAO) has 
provided a Rfd for Tetrahydrofuran, 
this compound will be used to 
assess toxicity of this group. 

(2) Group represented by TCL compound on-Site that has toxicity value. 
(3) Value obtained from HEAST or IRIS having similar chemical structure. 
(4) TIC group - insufficient toxicity data for risk assessment. 

II JDD/vlr/KJD/WAB 
[sss-401-51] I 60251.17-t~D 
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Table 7-13 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

--------------------- Soil ------------------------- ----------- Ambient Air ---------------- -- Groundwater --

Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite Offsite Onsite Offsite Upper Lower Surface 
Concern Contairvnent Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer \later 

Area Treatment Area Surface Sub- Sediment 
Lagoon Surface 

VOLATILES 

Chloromethane X 
Vinyl chloride X X X X 
Chloroethane X X X X X X X X X 
Methylene chloride X X X X X X X X X 
Acetone X X X X X X X X X X X 
Carbon disulfide X X X 
1, 1-Dichloroethene X X X 
1,1-Dichloroethane X X X X X X X X X X X 
1,2-Dichloroethene (cis) X X X X X X X X X X X X 
Chloroform X X X X X X X X X X 
1,2-Dichloroethane X X X X X X 
2-Butanone X X X X X X X X X 
1, 1, 1-Trichloroethane X X X X X X X X X X 
Carbon tetrachloride X X X 
1,2-Dichloropropane X X X X X X X X X 
Trichloroethene X X X X X X X X X X 
1,1,2-Trichloroethane X X X X X 
Benzene X X X X X X X X X X X X 
4-Methyl-2-pentanone X X X X X X X X X X X X 
2-Hexanone X X X X X 
Tetrachloroethene X X X X X X X X X X 
1, 1,2,2-Tetrachloroethane X X X X 
Toluene X X X X X X X X X X X X 
Chlorobenzene X X X X X X X X X X 
Ethyl benzene X X X X X X X X X X X X 
Styrene X X X X X X X X X 
Xylenes (mixed) X X X X X X X X X X X X 

SEMIVOLATILES 

Phenol X X X X X X X X X X X X 
bis(2-Chloroethyl) ether X X X X X X X X 
2-Chlorophenol X X X 
1,3-Dichlorobenzene X X X X X 
1,4-Dichlorobenzene X X X X X X 
Benzyl Alcohol X X X X 
1,2-Dichlorobenzene X X X X X X X X X X 
2-Methylphenol X X X X X X X X X X X 
bis(2-Chloroisopropyl)ethe X X X 
4-Methylphenol X X X X X X X X X X X X 
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Table 7-13 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

··------------------- Soil ------------------------- ----------· Ambient Air ---------------- -- Groundwater --

Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite offsite Onsite Offsite Upper Lower Surface 
Concern Containment Bottoms Containment Pazmey Pazmey voc voc Dust Dust Aquifer Aquifer IJater 

Area Treatment Area Surface Sub- Sediment 
Lagoon Surface 

lsophorone X X X X X X X X X X 
2,4-Dimethylphenol X X X X X X X X X X X X 
Benzoic Acid X X X X X X X X X 
2,4-Dichlorophenol X X X X X 
1,2,4-Trichlorobenzene X X X X 
Naphthalene· X X X X X X X X X X X 
Hexachlorobutadiene X X X X 
4-Chloro-3-methylphenol X X X X X 
2-Methylnaphthalene X X X X X X X X X X X 
2,4,6-Trichlorophenol X X X 
2,4,5-Trichlorophenol X X X X X X X 
2-Chloronaphthalene X X X 
Dimethylphthalate X X X X X X X X X 
Acenaphthylene X X X X X 
2,6-Dinitrotoluene X X X 
Acenaphthene X X X X X X X X X 
4-Nitrophenol X X X X X 
Dibenzofuran X X X X X X X X X 
2,4-Dinitrotoluene X X X 
Diethylphthalate X X X ·X X X X X X X 
Fluorene X X X X X X X X X X 
N-nitrosodiphenylamine X X X X X X X 
4-Bromophenyl-phenylether X X X 
Hexachlorobenzene X X X 
Pentachlorophenol X X X X X X X X X X X 
Phenanthrene X X X X X X X X X X 
Anthracene X X X X X X X X X X 
Di-n-butylphthalate X X X X X X X X X X X 
Fluoranthene X X X X X X X X X 
Pyrene X X X X X X X X X 
Butylbenzylphthalate X X X X X X X X X X 
Benzo(a)anthracene(c) X X X X X X X X 
Chrysene(c) X X X X X X X X 
bis(2-ethylhexyl)phthalate X X X X X X X X X X X 
Di-n-octyl Phthalate X X X X X X X X 
Benzo(b)fluoranthene(c) X X X X X X X 
Benzo(k)fluoranthene(c) X X X X X X X 
Benzo(a)pyrene(c) X X X X X X X 
ldeno(1,2,3-cd)pyrene(c) X X X X X 
Dibenz(a,h)anthracene(c) X X X X X 
Benzo(g,h,i)peryrene X X X X X X 
Total-Carcinogenic PAHs X X X X X X X X 



... -
Chemical of Potential 

Concern 

PESTICIDE/PCB 

alpha-BHC 
beta-BHC 
garrma-BHC (lindane) 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Endrin ketone 
Total - PCBs 

METALS 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (water) 
Cadmium (food/soil) 
Calcium 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

- - -· - - -- '- - -
Table 7-13 

SUMMARY OF CHEMICALS Of POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

- -
--------------------- Soil ------------------------- ----------- Ambient Air ----------------

Onsite 
Containnent 

Area 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

Still 
Bottoms 

Treatment 
Lagoon 

X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 
X 

X 
X 

X 
X 

X 

X 
X 

Offsite 
Containnent 

Area 

X 
X 

X 
X 

X 
X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

Kapica 
Pazmey 

Surface 

X 

X 

X 

X 

X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

Kapica 
Pazmey 

Sub­
Surface 

X 

X 

X 

X 

X 
X 
X 

X 
X 
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Table 7-13 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

-
--------------------- Soil ------------------------- ----------- Ambient Air ----------------

Chemical of Potential 
Concern 

TIC Groupings 

Propyl Benzenes 
Propenyl Benzenes 
Ethyl Methyl Benzenes 
Diethyl Benzenes 
Methyl Propyl Benzenes 
Methyl Ethenyl Benzenes 
Methyl Phenyl Benzenes 
Trimethyl Benzenes 
Dimethyl ethyl benzenes 
Tetramethyl Benzenes 
Oxygenated Benzenes 
Halogenated Benzenes 
Nitrogenated Benzenes 
Cycl i c alkanes 
Cycl i c A l kenes 
Halogenated Alkanes 
n-chain Alkanes 
Branched Alkanes 
Branched Alkenes/Alkynes 
Ethers 
Methylated Naphthalenes 
Phthalates 
Methylated Phenols 
Methylated Ketones 
Simple Ketones 
Cyclic Ketones 
Diols 
Simple Alcohols 
Cyclic Alcohols 
Oxygenated Alcohols 
Cyclic Acids 
Non-Cyclic Acids 
Amines 
PCBs 
Furans 
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Table 7-13 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN 

Notes: 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

1. "X" indicates Chemicals of Potential Concern for each area and medilJil, based on the criteria 
of being positively detected at least once, at a concentration greater than background levels 
and blank sample levels. 

2. (c) indicates a carcinogenic PAH. 

JAH/jah/KJD 
1/18/91 
[acs.2020.BRAJCPC·SUMMARY.~20 
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I Table 7·14. 

SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 

.I Remedial Investigation 
Griffith, Indiana 

I MW Solubility ICOC VP 
COMPOUND (g/mole> (mg/L) (ml/g) (mm Hg) 

I 
Chloromethane 5.00e+01 6.50e+03 3.50e+01 4.31e+03 
Vinyl Chloride 6.30e+01 2.67e+03 5.70e+01 2.66e+03 
Chloroethane 5. 10e+01 1.00e+06 2.20e+OO 3.80e+03 
Methylene Chloride 8.50e+01 2.00e+04 8.80e+OO 3.62e+02 
Acetone 5.80e+01 1.00e+06 2.20e+OO 2.70e+02 
Carbon disulfide 7.60e+01 2.94e+03 5.40e+01 3.60e+02 ,,. 1,1-Dichloroethene 9.70e+01 2.25e+03 6.50e+01 6.00e+02 
1,1-Dichloroethane 9.90e+01 5.50e+03 3.00e+01 1.82e+02 
1,2-Dichloroethane 9.90e+01 8.52e+03 1.40e+01 6.40e+01 
Total 1,2-Dichloroethene 9.70e+01 3.50e+03 4.90e+01 2.08e+02 

I; Chloroform 1.19e+02 8.20e+03 3.10e+01 1.51e+02 
2-Butanone 7.20e+01 2.68e+05 4.50e+OO 7. 75e+01 
1,1,1·Trichloroethane 1.33e+02 1.50e+03 1.52e+02 1.23e+02 
Carbon Tetrachloride 1.54e+02 7.57e+02 1. 10e+02 9.00e+01 
1,2-Dichloropropane 1.13e+02 2.70e+03 5.10e+01 4.20e+01 

I· 
Trichloroethene 1.31e+02 1.10e+03 1.26e+02 5. 79e+01 
1,1,2-Trichloroethane 1.33e+02 4.50e+03 5.60e+01 3.00e+01 
Benzene 7.80e+01 1.75e+03 8.30e+01 9.52e+01 
4·Methyl·2·Pentanone 1.00e+02 1. 70e+04 2.05e+01 6.00e+OO 
2-Hexanone 1.00e+02 3.50e+04 3.90e+OO 2.00e+OO 

I 
Tetrachloroethene 1.66e+02 1.50e+02 3.64e+02 1. 78e+01 
1,1,2,2-Tetrachtoroethane 1.68e+02 2.90e+03 1. 18e+02 5.00e+OO 
Toluene 9.20e+01 5.35e+02 3.00e+02 2.81e+01 
Chlorobenzene 1.13e+02 4.66e+02 3.30e+02 1.17e+01 
Ethyl benzene 1.06e+02 1.52e+02 1. 10e+03 7.00e+OO 

I! Styrene 1.04e+02 3.00e+02 1.89e+02 S.OOe+OO 
Total Xylenes 1.06e+02 4.66e+02 3.30e+02 1.00e+01 
Phenol 9.40e+01 9.30e+04 1.42e+01 3.41e-01 
bis(Z·Chloroethyl)ether 1.43e+02 1.02e+04 1.39e+01 7.10e-01 
2-Chlorophenol 1.29e+02 2.85e+04 1.5Se+01 5.90e-02 b 

I~ 
1,3-Dichlorobenzene 1.47e+02 1.23e+02 1. 70e+03 2.28e+OO 
1,4-Dichlorobenzene 1.47e+02 7.90e+01 , . 70e+03 1. 18e+OO 
Benzyl alcohol 1.08e+02 4.00e+04 1.28e+01 9.52e+01 c 
1,2-Dichlorobenzene 1.47e+02 1.00e+02 1. 70e+03 1.00e+OO 
2-Methylphenol 1.08e+02 3.00e+04 5.00e+02 2.40e-01 

I 
bis(2-Chloroisopropyl)ether 1. 71e+02 1.70e+03 6.10e+01 S.SOe-01 
4-Methylphenol 1.08e+02 3.00e+04 5.00e+02 1.10e-01 
Isophorone 1.38e+02 1.20e+04 2.49e+01 3.80e-01 
2,4-Dimethylphenol 1.22e+02 4.60e+03 b 4.20e+01 5.90e-02 b 
Benzoic acid 1.22e+02 2.90e+03 5.44e+01 9.52e+01 c 

I' 
2,4-Dichlorophenol 1.63e+02 4.60e+03 3.80e+02 5.90e-02 
1,2,4-Trichlorobenzene 1.81e+02 3.00e+01 9.20e+03 2.90e·01 
Naphthalene 1.28e+02 3.20e+01 6.49e+02 2.60e-04 
Hexachlorobutadiene 2.61e+02 1.50e-01 2.90e+04 2.00e+OO 
4-Chloro-3-methylphenol 1.43e+02 3.8Se+03 4.70e+01 5.90e-02 b 

I· 
2-Methylnaphthalene 1.42e+02 2.70e+01 7.12e+02 5.90e·02 d 
2,4,6-Trichlorophenot 1.97e+02 S.OOe+OZ 2.00e+03 1.20e-02 
2,4,5-Trichlorophenol 1.97e+02 1.19e+03 8.90e+01 1.00e+OO 
2-Chloronaphthalene 1.63e+02 2.70e+01 7.12e+02 5.90e-02 d 
Dimethylphthalate 1.94e+02 5.00e+03 4.03e+01 1.00e-02 

I Acenaphthylene 
f) 

3.93e+OO 2.50e+03 2.90e-02 t.52e+OZ 
2,6-Dinitrotoluene 1 ~82e+02 1.32e+03 9.20e+01 1.80e-02 
Acenaphthene 1!54e+02 3.42e+OO 4.60e+03 1.55e·03 
4-Nitrophenol 1.39e+02 1.60e+04 2.12e+01 5.90e-02 b 

I 
Dibenzofuran 1.70e+02 2.10e+01 8.20e+02 2.00e-02 9 
2,4-Dinitrotoluene 1.82e+02 2.40e+02 4.50e+01 5. 10e-03 
Diethylphthalate 2.22e+02 8.96e+02 1.42e+02 3.50e·03 
Fluorene 1.16e+02 1.69e+OO 7 .30e+03 7. 10e-04 
N·Nitrosodiphenytamine 1.98e+02 5.80e·01 4.70e+02 3.80e-05 9 

j, 4-Bromophenyl·phenylether 2.49e+02 2.10e+01 8.20e+02 2.00e-02 h 
Hexachlorobenzene 2.8Se+02 6.00e·03 3.90e+03 1.09e-05 
Pentachlorophenol 2.66e+02 1.40e+01 5.30e+04 1. 10e-04 
Phenanthrene 1. 78e+02 1.00e+OO 1.40e+04 6.80e-04 
Anthracene 1. 78e+02 4.50e-02 1.40e+04 1. 95e-04 

I Di-n-butylphthalate 2.78e+02 1.30e+01 1. 70e+05 ,· 1.00e·OS 
Fluoranthene 2.02e+02 2.06e·01 3.80e+04 5.00e-06 
Pyrene 2.02e+02 1.32e·01 3.80e+04 2.50e·06 
Butylbenzylphthalate 3. 12e+02 2.90e+OO 2.43e+03 8.60e+06 

I· 
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Table 7-14 

I SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

I 
Griffith, Indiana 

MW Solubility Koc VP 

I 
CCJIPCXJND (g/mole) (mg/L) Cml/g) (rnn Hg) 

Benzo(a)anthracene 2.28e+02 5.70e-03 1.38e+06 2.20e-08 
Chrysene 2.28e+02 1.80e-03 2.00e+OS 6.30e-09 

I 
bis(2-Ethylhexyl)phthalate 3.91e+02 2.85e-01 a 6.92e+02 8.60e+06 a 
Di-n-octylphthalate 3.91e+02 2.85e-01 a 6.92e+02 8.60e+06 a 
Benzo(b)fluoranthene 2.52e+02 1.40e-02 S.SOe+OS S.OOe-07 
Benzo(k)fluoranthene 2.52e+02 4.30e-03 S.SOe+OS 5.10e-07 
Benzo(a)pyrene 2.52e+02 1.20e-03 5.50e+06 5.60e-09 
lndeno(1,2,3-cd)pyrene 2.76e+02 5.30e-04 1.60e+06 1. OOe-10 I. Dibenz(a,h)anthracene 2.78e+02 S.OOe-04 3.30e+06 1.00e-10 
Benzo(g,h,i)perylene 2.76e+02 7.00e-04 1.60e+06 1.03e-10 
Alpha-BHC 2.91e+02 1.63e+OO 3.80e+03 2.50e-05 
Seta-BHC 2.91e+02 2.40e-01 3.80e+03 2.80e-07 

I· 
Gamma-BHC (Lindane) 2.91e+02 7.80e+OO 1.08e+03 1.60e+04 
Aldrin 3.65e+02 1.80e+01 9.60e+04 6.00e-06 
Heptachlor Epoxide 3.89e+02 3.50e-01 2.20e+02 3.00e-04 
4,4-DDT 3.55e+02 S.OOe-03 2.43e+05 S.SOe-06 
4,4-DDE 3.18e+02 4.00e-02 4.40e+06 6.50e-06 

I 
4,4-DDD 3.20e+02 1.00e-01 7.70e+05 1.89e-06 
Endosulfan 1 4.07e+02 S.OOe-03 2.43e+06 5.50e·06 e 
Endrin Ketone 3.81e+02 1.95e-01 1.70e+03 1. 78e-07 f 
AROCLOR-1242 3.28e+02 3.10e-02 5.30e+05 7.70e-05 
AROCLOR-1248 3.28e+02 3.10e-02 5.30e+05 7.70e-05 

·I 
AROCLOR-1254 3.28e+02 3.10e-02 5.30e+05 7.70e-05 
AROCLOR-1260 3.28e+02 3.10e-02 5.30e+05 7.70e-05 

TIC GROUP REPRESENTATIVE COMPOUND 

~~~ Propyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+OO 
Propenyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+OO 
Ethyl Methyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+OO 
Diethyl Benzenes Ethyl benzene 1.06e+02 1.52e+02 1.10e+03 7.00e+OO 

I· 
Methyl Propyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+OO 
Methyl Ethenyl Benzenes Cumene 1.20e+02 5.00e+01 5.08e+02 3.20e+OO 
Methyl Phenyl Benzenes Naphthalene 1.28e+02 3.20e+01 6.49e+02 2.60e-04 
Trimethyl Benzenes Trimethylbenzene 1.20e+02 2.00e+01 8.40e+02 1.00e+02 
Dimethyl ethyl benzenes Ethyl benzene 1.06e+OZ 1.5Ze+OZ 1.10e+03 7.00e+OO 

II Tetramethyl Benzenes Trimethylbenzene 1.20e+OZ 2.00e+01 8.40e+02 1.00e+02 
Oxygenated Benzenes Benzaldehyde 1.06e+OZ 2.86e+03 5.50e+01 1.00e+OZ 
Halogenated Benzenes o-Chlorotoluene 1.27e+OZ Z.OOe+OO 3.00e+03 2.70e+OO 
Nitrogenated Benzenes Nitrobenzene 1.23e+OZ 1.90e+03 6.90e+01 1.50e-01 
Unknown Benzenes 

I 
TCL Benzenes 
Cyclic alkanes Methylcyclohexane 9.80e+01 1.40e+01 1.02e+03 1.44e+02 
Cyclic Alkenes Methylcyclohexane 9.80e+01 1.40e+01 1.02e+03 1.44e+02 
Halogenated Alkanes 1, 1,1-Trichloroethane 1.33e+02 1.50e+03 1.52e+02 1 .23e+02 
n-chain Alkanes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+02 

I 
Branched Alkanes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+02 
Branched Alkenes/Alkynes n-Hexane 8.60e+01 1.30e+01 1.06e+03 1.20e+OZ 
Ethers Ethyl ether 7.40e+01 6.90e+04 9.50e+OO 4.42e+02 
Unclassified Hydrocarbons ,, Methylated Naphthalenes TCL PAHs 1.08e+02 3.00e+04 5.00e+02 2.40e-01 
Unclassified PNAs 
Phthalates Phthalic anhydride 1.48e+02 6.17e+03 3.60e+01 2.00e-04 
Methylated Phenols Methyl phenols 1.08e+02 3.00e+04 5.00e+02 2.40e-01 
Unclassified Phenols 

I 
Methylated Ketones Acetone 5.80e+01 1.00e+06 2.20e+OO 2. 70e+02 
Simple Ketones 2-Butanone 7.20e+01 2.68e+05 4.50e+OO 7. 75e+01 
Cyclic Ketones lsophorone 1.38e+02 1.20e+04 2.49e+01 3.80e-01 
Unclassified Ketones 
Dials Ethylene glycol 6.20e+01 1.00e+06 2.20e+OO S.OOe-02 

I. Simple Alcohols 1-Butanol 7.40e+01 9.10e+01 3.65e+02 4.40e+OO 
Cyclic Alcohols Benzyl alcohol 1.08e+02 4.00e+04 1.30e+01 1.00e+OO 
Oxygenated Alcohols Ethyl glycol monobutyl ethe 1. 18e+02 5.00e+04 1.10e+01 6.00e-01 
Unclassified Alcohols 
Cyclic Acids Benzoic acid 1.22e+02 2.90e+03 5.40e+01 9.50e+01 c 

I 
Non-Cyclic Acids Acrylic acid 7.20e+01 1.00e+06 2.20e+OO 3.20e+OO 
Unclassified Acids 

I· 
- --------
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Amines 
PCBs 
Furans 
Unclassified 

JAH/jah/BJC 
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Table 7-14 

SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN 

COMPOUND 

Caprolactam 
TCL Aroclors 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

MW Solubility 
(g/mole) (mg/L) 

1.13e+02 1.00e+06 
3.28e+02 3.10e-02 

Tetrahydrofuran 7.20e+01 1.00e+06 

TIC FOOTNOTES 

Koc 
Cml/g) 

2.20e+OO 
5.30e+OS 
2.20e+OO 

a= value unavailable, estimated using butylbenzylphthalate 
b =value unavailable, estimated using 2,4-dichlorophenol 
c =value unavailable, estimated using benzene 
d =value unavailable, estimated using 2-naphthylamine 
e = value unavai table, estimated using DDT 
f =value unavailable, estimated using dieldrin 
g =value unavailable, estimated using diphenylamine 
h =value unavailable, estimated using diphenyl ether 

Definitions of chemical properties: 

Water Solubility is the maximum concentration of a chemical that 
dissolves in pure water at a specific temperature and pH. Values are 
given for a neutral pH and a temperature range of 20 degrees C. 
The rate at which a chemical is leached from a waste by infiltrating 
precipitation is a function of its solubility in water. The more 
soluble compounds are expected to be leached IIIJCh more readily and 
rapidly than less soluble chemicals. The water solubilities 

VP 
Cmm Hg) 

1.00e-03 
7.70e-OS 
1 .31 e+02 

presented in the literature indicate that, in general, the volatile organic 
chemicals are more water soluble than the many semivolatile 
organic compounds (e.g., PAHs, PCBs). 

Vapor pressure (VP) provides an indication of the rate at which a 
chemical in its pure state volatilizes. Values are given for a temperature 
range of 20 to 30 degrees c. VP is of primary significance where 
environmental interfaces such as surface soil/air and surface water/air 
occur. Volatilization is not as important when evaluating groundwater and 
subsurface soils. Chemicals with higher vapor pressures are expected 
to enter the atmosphere more readily than chemicals with 
lower vapor pressures. Vapor pressures for monocyclic aromatic (toluene) 
and chlorinated aliphatics CTCE) are generally many times higher 
than vapor pressure for phthalate esters CbisC2-ethylhexyl)phthalate), 
polynuclear aromatic hydrocarbons CPAHs), and pesticides. 

Organic Carbon Partition Coefficient (Koc) is a measure of the 
tendency for organics to be adsorbed by soil and sediment and is expressed 
as: 

mg chemical adsorbed/kg organic carbon 
Koc = 

mg chemical dissolved/liter of solution 

The Koc is chemical specific and is largely independent of soil 

properties. In general, the Koc is inversely related to its environmental mobility 

Values were ·obtained from the following sources: 

u.s. EPA Superfund Public Health Evaluation Manual (SPHEM), 1986 

Verschueren, K. Handbook of Environmental Data on Organic 
Chemicals. Van Nostrand Reinhold Co., New York, 1983. 

Weast, R.C. (ed) Handbook of Chemistry and Physics 54th Edition. 
CRC Press, Cleveland, 1973. 
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Potentially Exposed Population 

TABLE 7-15 

Exposure Pathway Analysis 
American Chemical Services RI/FS 

Griffith, Indiana · 

Exposure Route, Medium 
and Exposure Point 

Pathway Selected 
for Evaluation? 

- ..... , ...... -
Page 1 of 4 

Reason for Selection or Exclusion 

-------------------------------------------------------- CURRENT LAND USE CONDITIONS --------------------------------------------------

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Ingestion of groundwater from the 
upper aquifer. 

Dermal contact and incidental 
ingestion of groundwater from the 
upper aquifer. 

No 

Yes 

Surveys performed at homes adjacent to the 
Site indicate those with wells in the shallow 
aquifer do not use them for drinking water; 
the municipal system is used. 

Some homes adjacent to the Site maintain 
wells in the upper aquifer and use the water 
for lawn care and gardening. If contaminated 
groundwater were to migrate to the off-Site 
wells, exposure may be possible for garden 
produce and subsequent human consumption. In 
addition, children may play in the water 
(e.g., in swimming pools) and become exposed 
dermally or through incidental ingestion. 
However, no testing was performed for these 
wells because they are not used for drinking 
water and because if contamination were 
found, it would be difficult to determine the 
source, in a region where there exists many 
industries. Also, the flow of groundwater in 
the upper aquifer is diverted towards the 
excavation near the active landfill and by 
the wetlands which surround the Site, both 
serving to control off-Site migration of 
contaminants. Nonetheless, if contaminants 
in the shallow aquifer migrate to off-Site 
locations, residents adjacent to the Site may 
occasionally be exposed, therefore, this 
pathway was included in the risk assessment. 
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Potentially Exposed Population 

Off-Site residents adjacent to 
·Site. 

Off-Site residents adjacent to 
Site. 

. Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Off-Site residents adjacent to 
Site. 

Adolescents playing (trespassing) 
on-Site. 

.... •. - -
TABLE 7-15 (Continued) 

Exposure Route, Medium 
and Exposure Point 

Ingestion and/or other potential 
exposures to groundwater from the 
lower aquifer. 

Inhalation of volatiles emissions 
released from subsurface 
contaminants. 

Inhalation of fugitive dusts 
emanating from surface 
contamination at Kapica/Pazmey. 

Ingestion of garden vegetables 
and fruits. 

Fishing, hunting and trapping; 
terrestrial and aquatic species 
for consumption. 

Inhalation of volatiles released 
from the Site. 

Pathway Selected 
for Evaluation? 

Yes 

Yes 

Yes 

No 

No 

Yes 

.. - - ... 
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Reason for Selection or Exclusion 

Eight private wells located in the deep 
aquifer were analyzed during the RI and had 
no detectable levels of contamination. The 
ACS and landfill facilities both maintain 
wells in the lower aquifer; the landfill 
facility uses their well for drinking water, 
the use of the well at ACS is for industrial 
purposes as well as drinking water. There is 
retardation of contaminant migration 
vertically due to the confining layer. The 
potential for exposure to the groundwater in 
the lower aquifer is considered to be low. 
Nonetheless, contaminants detected in the 
lower aquifer were assumed to migrate to off­
Site locations where exposure may occur. 

The amount of VOCs eminating from the 
contaminated soils is expected to be low 
compared to that from the ACS facility and 
from the air in this region of heavy 
industry. No samples were taken in the field 
because of the difficulty in distinguishing 
air pollutant sources and anthropogenic 
background. It should be recognized that 
volatiles released from the Site may pose an 
exposure to off-Site residents. Predicting 
the amount of exposure quantitatively would 
be difficult given the current conditions. 
Nonetheless, an emission and dispersion model 
was used to estimate potential releases to 
air from subsurface contamination . 

There exist unvegetated areas of surface soil 
contamination at Kapica/Pazmey. These soils 
may be disturbed via wind erosion and 
disperse contaminated particulates to off­
Site locations. The greatest impact is 
likely to be on-Site. A particulate erosion 
and dispersion model has been used to 
estimate exposure from this pathway. 

This pathway was not considered to present 
substantial risk. 

The wetlands do not support fish populations. 
Hunting and trapping are considered low 
potent1al exposure pathways because of small 
user groups. 

Similar to off-Site residents, estimating 
exposure via this pathway under current 
conditions utilized an emissions and 
dispersion model. 

-



- -· .. -
Potentially Exposed Population 

Adolescents playing (trespassing) 
on-Site. 

Adolescents playing (trespassing) 
on-Site. 

Adolescents playing (trespassing) 
on-Site. 

On-Site workers at the ACS 
facility. 

On-Site workers at the ACS 
facility. 

On-Site workers at the ACS 
facility. 

-- - .. .. - - - -
TABLE 7-15 (Continued) 

Exposure Route, Medium Pathway Selected 
and Exposure Point for Evaluation? 

Inhalation of fugitive dusts at Yes 
Kapica/Pazmey. 

Incidental ingestion of, and Yes 
dermal contact with, contaminated 
soils on-Site. 

Incidental ingestion of, and Yes 
dermal contact with, contaminants 
detected in wetland surface water 
and sediments and in drainage 
ditches. 

Direct contact with soils, No 
sediments and lagoon waters. 

Inhalation of airborne Fugitive Ousts - Yes 
contaminants emanating from the Volatiles - Yes 
Site. 

Ingestion and/or other potential No 
exposures to groundwater from the 
lower aquifer. 

Page 3 of 4 

Reason for Selection or Exclusion 

Wind erosion may contribute to the total 
exposure for a trespasser coming on-Site at 
Kapica/Pazmey. 

Surface contamination is evident at 
Kapica/Pazmey. Children playing 
(trespassing} on-Site at this location may be 
exposed occasionally via the pathways 
indicated. Other areas of the RI/FS Site 
where contaminated soils exist are covered 
with clean material and/or have extreme 
access limitations (i.e., ACS). 

This pathway is evaluated to assess the risks 
associated with surface water and sediment. 
Contamination has been detected in these 
media. 

Contaminated soils and sediments have been 
covered by clean cover material and/or 
building construction. The surface water in 
the lagoon has been analyzed and indicates 
low contamination. The lagoon is the only 
surface water feature on the Site. In 
addition, workers on-Site wear health and 
safety protection, and must comply with OSHA 
safety requirements. 

Contaminated soils are covered by clean cover 
material effectively minimizing the potential 
for generation of contaminated fugitive dust. 
Volatiles released from subsurface soils to 
the ambient air may occur, however, exposure 
to volatiles released from operating 
processes is likely more substantial. 
Analysis of volatiles released from 
subsurface soils has not been performed 
because of the difficulty in obtaining 
meaningful estimates of exposure point 
concentrations given the contributions of 
pollutants to the air from the ACS facility 
and anthropogenic background. Nonetheless, 
emissions and dispersion models have been 
used to estimate release of volatile 
contaminants from subsurface materials to the 
air. 

ACS maintains 4 wells in the deep aquifer, 
more than 300ft below the ground surface, in 
bedrock. 

-
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TABLE 7-15 
(continued) 

Page 4 of 4 

Potentially Exposed Population 
Exposure Route, Hedium 

and Exposure Point 
Pathway Selected 
for Evaluation? Reason for Selection or Exclusion 

------------~-------------------------------------- POTENTIAL FUTURE LAND USE CONDITIONS --------------~-------------------------------

Hypothetical resident living on- Ingestion of and dermal contact 
Site. with groundwater from the upper 

aquifer. Inhalation of volatiles 
released while showering. 

KJD/vl r/BJC 
[ccf-400-91] 
60251. 17 -MD 

Ingestion of and dermal contact 
with groundwater from the lower 
aquifer. Inhalation of volatiles 
released while showering. 

Dermal contact with and 
incidental ingestion of unearthed 
subsurface soils. 

Direct contact with and 
incidental ingestion of 
sediments. 

Direct contact (dermal and 
incidental ingestion) with 
surface water. 

Inhalation of volatiles released 
to air on-Site. 

Inhalation of particulate 
released from unearthed 
subsurface soils. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Hypothetical. 

Hypothetical. 

Hypothetical - to address risks associated 
with subsurface soils, it was assumed that 
contaminated subsurface soils are unearthed 
and present direct exposure potential to 
residents living on-Site. 

Similar exposure as current use scenario. 

Similar exposure as current use scenario. 

24-hour/day exposure to volatiles. 

Assume ve~etative cover in residential 
setting m1nimizes this pathway; addressed 
under current use scenario. 



- --

Chemical of Potential 
Concern 

VOLATILES 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (cis) 
1,2-Dichloroethene (trans) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1, 1,1-Trichloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (mixed) 
Xylenes (m,o) 
Xylenes (p) 

SEMIVOLATILES 

Phenol 
bis(2·Chloroethyl) ether 
2-Chlorophenol 

.. - .. - -·- - - .... - -
Table 7-16 

SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

························ Soil -------------------------------- ----------- Ambient Air ----------------

Onsite 
Contairwnent 

Area 

(mg/kg) 

1.60e+04 

3.51e+OO 

1.19e-02 
5.20e+OO 

1.48e+OO 
9.70e-01 
2.01e-01 
1.31e+03 

7.51e-01 

1.22e+01 

3.67e-02 
3.61e+02 

5.23e·01 

5.90e+03 
3.90e+OO 
7.93e+04 
4.40e-02 
6.70e+03 
6.20e+OO 
2.50e+04 

4.32e·01 

Still 
Bottoms 

Treatment 
Lagoon 

(mg/kg) 

3.80e+02 
1.20e+01 

2.20e+01 
3.20e+02 

2.10e+03 
4.00e+01 
5.30e+02 
2.10e+04 
3.60e+03 

2.20e+01 

1. 70e+03 

8.10e+OO 
1. 70e+02 

1.50e+03 

1.60e+03 

2.30e+04 
2.00e-03 
8.40e+03 
1.60e+02 
9.40e+03 

Offsite 
Contairwnent 

Area 

(mg/kg) 

2.90e+OO 
2.00e+OO 
2.10e+02 
1. 71e+04 

3.90e+02 
4.90e+02 
3.40e+01 

2.80e+03 
4.40e+02 
9.90e+04 
1.50e+05 

6.80e+01 

1.90e+04 

4.00e+02 
1.50e+03 

6.10e+04 
4. 70e+01 
4.60e+04 
8.93e-03 
1.30e+05 
1.00e+03 
2.30e+04 
3. 10e+02 
1.00e+05 

Kapica 
Pazmey 

Surface 

(mg/kg) 

2.00e-01 
9.70e-01 

1.50e-01 
7.60e+OO 

1. OOe-02 

9.00e-03 

1.90e-02 

1. 70e+02 

3.20e+OO 

2.70e+02 

7.90e+02 

1.90e+04 
6.20e+OO 
4.30e+03 
2.30e+01 
2.30e+04 

1.09e+02 5.12e+02 2.80e+01 
1.10e+02 2.00e+02 
1.30e-01 

Kapica 
Pazmey 
All 

Depths 

(mg/kg) 

7.06e-03 
7.17e-02 
8.70e+OO 
3.00e-03 
7.90e-01 

2.60e+01 

1.00e-02 
1. 70e-02 
9.00e+01 
5.60e-01 

2.42e-02 

2.50e+02 

2.30e+01 

2.70e+02 
3.90e-01 
7.90e+02 

1.90e+04 
2.70e+01 
4.30e+03 
2.60e+02 
2.30e+04 

1.43e+01 

Sediment 

(mg/kg) 

1.16e-02 
2.58e-02 

5.60e-03 

5.93e-03 

8.86e-03 
3.00e-03 

4.30e-01 

4.89e-02 

1.31e-02 

1.60e-02 

Onsite 
voc 

(mg/m3) 

6.78e-04 
4.17e+01 
5.21e-02 
3.89e-01 
2.57e-06 
1. 75e-02 
6.51e-03 
2.25e-02 

1.04e-01 
2.05e-03 
5.62e-01 
1.20e+OO 
9.57e-02 

2. 74e-04 

7.31e-02 

7.83e-04 
1. 74e-02 

2.19e-02 
5.61e-06 
4.97e-02 
8.99e-06 
1.03e+OO 
6.89e-04 
4.93e-02 
1.97e-03 
3.77e-01 

1.90e-01 1.78e-05 
3.61e-01 2.05e-05 

1.98e-09 

Offsite 
voc 

(mg/m3) 

3.83e-05 
2.36e+OO 

Onsite 
Dust 

(mg/m3) 

2.94e-03 6.70e-10 
2.20e-02 3.25e-09 
1.45e-07 
9.88e-04 
3.68e-04 5.02e-10 
1.27e-03 2.55e-08 

5.89e-03 3.35e-11 
1. 16e-04 
3.18e-02 
6.81e-02 3.01e-11 
5.41e-03 

1.55e·OS 6.36e-11 

4.14e-03 5.69e-07 

4.43e-05 
9.85e·04 1.07e-08 

1.24e-03 9.04e-07 
3.17e-07 
2.81e-03 2.65e-06 
5.08e-07 
5.81e-02 6.36e-05 
3.90e-05 2.08e-08 
2.79e-03 1.44e-05 
1.12e-04 7.70e-08 
2.13e-02 7.70e-05 

Offsite 
Dust-

(mg/m3) 

1.84e-10 
8.92e-10 

1.38e-10 
6.99e-09 

9.19e-12 

8.27e-12 

1. 75e-11 

1.56e-07 

2.94e-09 

2.48e-07 

7.26e-07 

1. 75e-05 
5.70e-09 
3.95e-06 
2.11e-08 
2.11e-05 

1.01e-06 9.38e-08 2.57e-08 
1.16e-06 
1.12e-10 

.. .. 
-- Groundwater --

Upper 
Aquifer 

(mg/L) 

6.80e-02 

7.20e-01 

Lower 
Aquifer 

(mg/L) 

2.00e+OO 4.40e-01 
3.80e-01 
9.90e+01 

2.40e+OO 
4.00e-01 

2.20e+02 

4.50e-02 

1.00e+02 

5.40e+01 3.00e-03 
1.80e+OO 
2.00e-01 

2.30e+OO 
9.60e·02 
1. 10e+OO 

3.00e+OO 

-

Surface 
!.later 

(mg/L) 

-

3.00e-02 

3.80e-01 

2.00e-03 
3.00e-03 

1.40e-01 

4.60e-01 

4.90e-02 

8.00e-03 

5.40e-03 

3.50e-02 

2.40e-01 4.50e-02 
2.50e-01 1.20e-02 7.70e·02 
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Table 7-16 

SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

------------------------ Soil -------------------------------- ----------- Ambient Air ----------------

Chemical of Potential 
Concern 

Onsite 
Containment 

Area 

(mg/kg) 

1,3-0ichlorobenzene 2.30e-01 
1,4-0ichlorobenzene 5.63e-01 
Benzyl Alcohol 
1,2-0ichlorobenzene 9.90e+OO 
2-Methylphenol 1.58e+OO 
bis(2-Chloroisopropyl)ethe 
4-Methylphenol 2.51e+OO 
N-Nitroso-di-n-dipropylami 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-0imethylphenol 2.39e+OO 
Benzoic Acid 4.90e-02 
bis(2-Chloroethoxy)methane 
2,4-0ichlorophenol 2.2Se-01 
1,2,4-Trichlorobenzene 
Naphthalene 9.00e+01 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 5.50e+01 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 2.13e-01 
2-Chloronaphthalene 
2-N i troani line 
Dimethylphthalate 3.50e+OO 
Acenaphthylene 8.98e-01 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 2.06e+OO 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 4.70e-02 
4-Chlorophenyl-phenylether 
Fluorene · 2.32e+OO 
4-Nitroani line 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 1.60e-01 

Still Offsite 
Bottoms Containment 

Treatment Area 
Lagoon 

(lrrg/kg) 

3.8Se-01 
2.39e+OO 
6.88e-01 
7.00e+01 
1.50e+01 

4.30e+01 

2.60e+03 

1.42e+OO 
3.2Se+01 

1.68e+OO 
1.44e+OO 
7.50e+02 

4.00e+01 
3.01e-01 
3.20e+02 

3.47e-01 
9.60e-02 
5.4Se-01 

3.20e+02 
3.30e+OO 

2.33e+OO 

1.52e+OO 
3.42e-01 

1.00e+02 

5.07e+OO 

1.30e+01 
9.23e-01 
7. 16e-01 
6.40e+01 

(rng/kg) 

5.52e+OD 
3.40e+01 
1.20e+02 
6. 78e+01 

2.10e+02 

3.60e+03 

1.16e+02 
1.17e+04 

2.00e-01 
3.44e+01 
2.40e+03 

1.50e+02 

9.90e+02 

5.22e+02 
1.90e+OO 
7.49e-01 

1.80e+01 

3.11e+OO 
4.16e+OO 

2.80e+02 

3. 10e+01 

5.30e+01 

1.92e+OO 
1.80e+02 

Kapica 
Pazmey 

Surface 

(mg/kg) 

5.90e-01 
4.70e+OO 

4.60e+OO 

9.70e+01 

4.90e+OO 

9. 70e+01 

5.60e+01 

1.70e-01 

1.40e+OO 

3.6oe-01 

4.30e-01 

S.OOe+OO 

6.20e-01 

4.30e+OO 

1.50e+OO 

Kapica 
Pazmey 
All 

Depths 

(rng/kg) 

5.90e-01 
4.70e+OO 

Sediment 

(rng/kg) 

5.77e-01 
4.60e+OO 2.70e-01 

9.70e+01 

4.90e+OO 3.62e-01 
7.00e-01 1.20e+OO 

9.70e+01 3.57e-01 

5.60e+01 3.41e-01 

1. 70e-01 

5.84e+OO 

7.10e-01 

6.60e+01 
6.40e-01 2.30e-01 
8.40e-01 
S.OOe+OO 

7.60e-01 3.95e-01 

4.30e+OO 

1.40e-01 
1.60e+01 2.30e-01 

Onsite 
voc 

(rng/m3) 

2.20e-07 
6.95e-07 
1.86e-04 
1. 72e-05 
1.93e-06 

1.33e-06 

2.24e-04 

4.59e-07 
6.31e-02 

2.37e-08 
5.08e-07 
4.41e-08 

1.71e-OS 
4.50e-09 
4.64e-06 

9.39e-10 
2.52e-07 
6_83e-09 

6_60e-07 
1. 98e-08 
6_92e-10 

1.35e-09 

4.22e-07 
1.54e-08 
5.97e-09 
6.59e-08 

9.88e-10 

2.09e-10 
3.38e-09 
1.55e-12 
2. 15e-09 

Off site 
voc 

(rng/m3) 

1.25e-08 
3.93e-08 
1.05e-05 

Onsite 
Dust 

(mg/m3) 

Offsite 
Dust 

(mg/m3) 

9.74e-07 1.98e-09 5.42e-10 
1.09e-07 1.57e-08 4.32e-09 

7.52e-08 1.54e-08 4.23e-09 

1.27e-05 3.25e-07 8.92e-08 

2.60e-08 1.64e-08 4.50e-09 
3.57e-03 

1.34e-09 
2.87e-08 
2.50e-09 3.25e-07 8.92e-08 

9.70e-07 
2.54e-10 
2.62e-07 1.88e-07 5.15e-08 

5.31e-11 
1.42e-08 5.69e-10 1.56e-10 
3.86e-10 

3.73e-08 4.69e-09 1.29e-09 
1.12e-09 
3.91e-11 

7.65e-11 1.21e-09 3.31e-10 

2.39e-08 
8.73e-10 1.44e-09 3.95e-10 
3.37e-10 
3.72e-09 1.67e-08 4.60e-09 

5.59e-11 2.08e-09 5.70e-10 

1.18e-11 1.44e-08 3.95e-09 
1.91e-10 
8.74e-14 
1.22e-10 5.02e-09 1.38e-09 

.. -
-- Groundwater --

Upper 
Aquifer 

(rng/L) 

3.00e-03 
1.00e-02 

3.30e-02 
3.80e-02 
3.00e-01 
2.20e+OO 

3.50e-02 

1.10e-01 
1.90e+OO 

7 .10e-02 

S.OOe-03 
2.70e-02 

9.00e-03 

3.00e-03 

Lower 
Aquifer 

(rng/L) 

-
Surface 
lolater 

(rng/L) 

-

S.OOe-03 
2.90e-02 
5.90e-01 

S.OOe-03 

1.08e-02 
8.31e-02 

2.00e-03 
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Table 7-16 

SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

------------------------ Soil -------------------------------- ----------- Ambient Air ---------------- -- Groundwater --

Chemical of Potential Onsite Still Offsite Kapica Kapica Onsite Offsite Onsite Offsite Upper Lower Surface 
Concern Conta i rvnent Bottoms Contairvnent Pazmey Pazmey voc VOC Dust Dust Aquifer Aquifer Water 

Area Treatment Area Surface All Sediment 
Lagoon Depths 

(mg/kg) . (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/L) (mg/L) (mg/l) 

Phenanthrene 4.26e+OO 1.00e+01 4.30e+01 4.30e+OO 4.80e+OO 3.ne-01 3.72e-09 2.10e-10 1.44e-08 3.95e-09 
Anthracene 9.40e-02 9.53e-01 6.87e-01 6.60e-01 6.94e-01 1.00e-01 1.98e-10 1.12e-11 2.21e-09 6.07e-10 
Di-n-butylphthalate 1. 16e+01 6.90e+02 3.40e+03 9.40e+01 9.40e+01 1. 70e-01 1.22e-09 6.91e-11 3.15e-07 8.64e-08 2.00e-03 
Fluoranthene 7.93e-01 6.10e-01 1.68e+01 3.40e+OO 6.00e+OO 5.24e-01 3.20e-11 1.81e-12 1.14e-08 3.13e-09 
Pyrene 9.34e-01 1. 70e+OO 2.20e+01 2.30e+OO 4.20e+OO S.OOe-01 1.12e-11 6.33e-13 7.7oe-o9 2.11e-09 
Butylbenzylphthalate 2.27e+OO 9.60e+02 1.60e+03 5.10e+01 5.10e+01 1. 70e-01 1.25e+03 7.09e+01 1. 71e-07 4.69e-08 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene(c) 1. 70e-01 3.21e-01 1.60e+01 2.40e+OO 2.40e+OO 4.57e-01 s.ne-14 3.26e-15 8.04e-09 2.21e-09 
Chrysene(c) 8.40e-02 2.96e-01 1. 75e+01 1.30e+OO 1.50e+OO 4.29e-01 9.44e-15 5.34e-16 4.35e-09 1.20e-09 
bis(2-ethylhexyl)phthalate 1.40e+02 2.60e+03 1.40e+04 5.40e+02 5.40e+02 5.07e+OO 4.02e+03 2.27e+02 1.81e-06 4.96e-07 S.OOe-02 
Di-n-octyl Phthalate 1.95e+01 1.40e+02 3.80e+01 3.80e+01 2.83e+02 1.60e+01 1.27e-07 3.49e-08 
Benzo(b)fluoranthene(c) 3.20e-01 1.50e+01 3.90e+OO 3.90e+OO 6.24e-01 2.02e-12 1.14e-13 1.31e-08 3.59e-09 
Benzo(k)fluoranthene(c) 3.20e-01 1.50e+01 3.90e+OO 3.90e+OO 6.36e-01 2.06e-12 1.17e-13 1.31e-08 3.59e-09 
Benzo(a)pyrene(c) 2.15e-01 2.24e+OO 1.40e+OO 1.40e+OO 4. 18e-01 8.13e-15 4.60e-16 4.69e-09 1.29e-09 
ldeno(1,2,3-cd)pyrene(c) 8. 17e-01 8.20e-01 8.20e-01 3.24e-01 8.11e-17 4.58e-18 2.75e-09 7.54e-10 
Dibenz(a,h)anthracene(c) 1.90e-01 2.70e-01 2.70e-01 2.00e-01 2.66e-17 1. SOe-18 9.04e-10 2.48e-10 
Benzo(g,h,i)perylene 6.23e-01 1.10e+OO 1.10e+OO 3.59e-01 1.12e-16 6.33e-18 3.68e-09 1.01e-09 
Total-Carcinogenic PAHs 2.54e-01 1.47e+OO 6.68e+01 1.40e+01 1.42e+01 3.09e+OO 4.16e-12 2.35e-13 4.69e-08 1.29e-08 

PESTICIDE/PCB 

alpha-BHC 1.83e-01 2.68e-13 1.52e-14 
beta-BHC 5.21e-01 8. 57e-15 4.85e-16 
delta-BHC 
gamma-BHC (lindane) 1.10e+OO 4.67e-03 2.64e-04 
Heptachlor 
Aldrin 8.98e-01 8.80e-02 2.28e-02 5.56e-13 3.15e-14 2.95e-10 8.09e-11 
Heptachlor epoxide 6.35e-03 2.66e-02 6.94e-14 3.92e-15 
Endosul fan I 5.95e-03 1.20e+OO. 4.20e-02 2.04e-02 1.09e-12 6. 15e-14 1.41e-10 3.86e-11 
Dieldrin 
4,4'-DDE 4.50e-01 1.05e-13 5.95e-15 
Endrin 
Endosul fan I I 
4,4' -DOD 1.35e+OO 1.50e-01 1.08e-01 2.79e-13 1.58e-14 5.02e-10 1.38e-10 
Endosulfan sulfate 
4,4'-DDT 1. 59e-02 2.80e+01 8.91e-01 2.42e-11 1.37e-12 
Methoxychlor 
Endrin ketone 2.60e-01 7.36e-15 4.16e-16 
alpha-Chlordane 
garrma-Chlordane 
Toxaphene 
Total - PCBS 8.80e+OO 1-58e+02 4.51e+02 3.29e+02 9.35e+01 4.11e+OO 3.15e-08 1. 78e-09 1.10e-06 3.02e-07 2.96e-02 8.40e-04 

METALS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/L) 



- - -

Chemical of Potential 
Concern 

Alumi m.111 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadnium (water) 
Cadmium (food/soil) 
Calcium 
Chromium Ill 
Chromium VI 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TIC Groupings 

Propyl B:mzenes 
Propenyl Benzenes 
Ethyl Methyl Benzenes 
Diethyl Benzenes 
Methyl Propyl Benzenes 
Methyl Ethenyl Benzenes 
Methyl Phenyl Benzenes 
Trimethyl Benzenes 
Dimethyl ethyl benzenes 
Tetramethyl Benzenes 
Oxygenated Benzenes 
Halogenated Benzenes 
Nitrogenated Benzenes 
Cyclic alkanes 
Cyclic Alkenes 
Halogenated Alkanes 

- - - - -·- - -
Table 7-16 

SUMMARY OF CHEMICAL EXPOSURE POINT CONCENTRATIONS 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

- - -
------------------------ Soil -------------------------------- ----------- Ambient Air -------------·--

Onsite 
Contairrnent 

Area 

(mg/kg) 

7. 18e+01 

3.83e+04 

S.09e+Ol 
8.10e+OO 

1.33e+04 

1.01e+OO 

2.80e-01 

2.43e+OO 

2.00e+01 

1. 10e+02 
2.80e+01 
1.40e+OO 
1.40e+OO 

3.90e+02 
2.00e+02 
1. 10e-02 
2.60e+02 

5.30e+01 
3.70e+02 
2.20e+OO 

Still 
Bottoms 

Treatment 
Lagoon 

(mg/kg) 

4.66e+01 

8.8Se+02 

1.18e+02 
5. 71e+04 

1. 10e+03 
2.68e+01 
2.44e+02 

6.30e+03 
1.03e+04 

1. 10e+01 
1.33e+01 

1.1Se+OO 

2.28e+03 
1.59e+01 

3.80e+02 
6.70e+01 
1.90e+03 
5.10e+02 
1. 10e+03 

3. 10e+01 
1.80e+03 
1.90e+03 
1.30e+03 
1.00e+02 

2.50e+02 
5.80e+03 
1.20e+03 
4.80e+03 

Offsite 
Contairrnent 

Area 

(mg/kg) 

1.52e+02 

4.90e+02 

1. 70e+03 
5.05e+04 

5.26e+02 
1.6Se+01 
1.67e+03 
6.18e+03 

2.66e+02 
9.17e+OO 
2.91e+01 
2.33e+03 
1.00e+01 
9.23e+OO 

1.34e+03 
5.99e+OO 

5.20e+02 
1.20e+02 
5.90e+03 
2.20e+03 
9.40e+02 

9.80e+03 
1. 70e+03 
2.90e+02 
3.50e+03 

9.90e+02 
9.90e+01 
4. 70e+02 

Kapica 
Pazmey 

Surface 

(mg/kg) 

1.32e+04 
8.48e+01 

5.73e+03 

1.74e+02 
1.57e+OS 

3.08e+03 
1.48e+02 
4.47e+03 
7.01e+04 
1.62e+04 
3.69e+04 
1.54e+03 
9.50e+OO 
1.97e+02 

1.ne+o1 
2.48e+01 

4.ne+o1 
1.58e+04 
6.62e+01 

1.20e-01 
3.20e+01 
3.70e+02 

2.20e+02 
6.00e+01 
6.80e+01 

5.20e+01 

Kapica 
Pazmey 
All 

Depths 

(mg/kg) 

1.04e+04 
8.48e+01 

Sediment 

(mg/kg) 

5.73e+03 7.12e-02 

1. 74e+02 
1.57e+05 5.62e+01 

3.08e+03 4.54e-02 
1.48e+02 
4.47e+03 9.44e-02 
6.71e+04 
1.62e+04 
3.69e+04 1.86e+01 
1.54e+03 
9.50e+OO 1.22e-03 
1.97e+02 2.06e-02 

1.72e+01 5.73e-04 
6.43e+01 

4.05e+01 3.45e-02 
1.58e+04 
6.62e+01 

1.30e+02 
3.20e+01 
8.80e+02 

9.80e+01 
4.40e+01 

5.20e+02 
7.90e+01 
6.80e+01 

5.20e+01 

2.10e-01 5.80e+OO 

Onsite 
voc 

(mg/m3) 

5.81e-04 
1.56e-04 
3.94e-03 
8.90e-04 
8. 19e-04 
1. 97e-04 
1.82e-09 
7.27e-OZ 
3.32e-03 
3.03e-02 
2.05e-02 

1.00e-05 
2.24e-01 
4.63e-02 
1. 74e-01 

Offsite 
voc 

(mg/m3) 

Onsite 
Dust 

(mg/m3) 

4.42e-08 
2.84e-10 

1.92e-08 

5.83e-10 
5.26e-07 

1.03e-o8 
4.96e-10 
l.SOe-08 
2.35e-07 
5.43e-08 
1.24e-07 
5.16e-09 
3.18e-11 
6.60e-10 

5.76e-11 
8.31e-11 

1.60e-10 
5.29e-08 
2.22e-10 

3.29e-05 4.02e-10 
8.85e-06 1.07e-07 
2.23e-04 1.24e-06 
5.03e-05 
4.63e-05 
1.11e-05 
1.03e-10 
4.11e-03 7.37e-07 
1.88e-04 2.01e-07 
1.71e-03 2.28e-07 
1. 16e-03 

5.66e-07 
1.27e-02 1.74e-07 
2.62e-03 
9.85e-03 

Offsite 
Oust 

(mg/m3) 

1.21e-08 
7.80e-11 

5.27e-09 

1.60e-10 
1.44e-07 

2.83e-09 
1.36e-10 
4.11e-09 
6.44e-08 
1.49e-08 
3.39e-08 
1.42e-09 
8.73e-12 
1.81e-10 

1.58e-11 
2.28e-11 

4.39e-11 
1.45e-08 
6.09e-11 

1.10e-10 
2.94e-08 
3.40e-07 

2.02e-07 
5.52e-08 
6.25e-08 

4.78e-08 

.. - ... 
-- Groundwater --

Upper 
Aquifer 

(mg/L) 

2.80e-01 

4.32e-02 
1.84e+OO 
2.5oe-04 
3. 10e-03 

1.04e+03 

3.90e-03 

2.18e+02 
4.60e-03 
7.88e+01 
4.25e+OO 
1. 7oe-03 
5.30e-02 
9.58e+01 
6.20e-03 

4.44e+02 
4.00e-03 
2.59e-02 
8.86e-01 
1.00e-02 

6.00e-02 
6.00e-03 
1.30e-01 
7.80e-02 
1.40e-02 
1. BOe-02 
2.40e-02 
6.40e-01 
4.00e-01 
1.30e-01 
9.00e-02 
1.20e-01 

7.60e-02 
6.30e-02 
7.80e-02 

Lower 
Aquifer 

(mg/L) 

Surface 
Water 

(mg/L) 

9.60e-01 

0.0086 4.50e-02 
0.31 3.22e-01 

2.69e-04 
7.20e-04 

151 3.34e+02 

2.80e-02 

0.02 1.90e-02 
3.16 1.43e+01 

2.38e-02 
53.1 6. 17e+01 

0.866 1.85e+OO 
0.00047 

8.00e-02 
3.42 3.00e+01 

0.002 1.83e-03 

96.2 8.23e+01 

0.0024 
0.022 8.80e-02 



- - -

Chemical of Potential 
Concern 

n-chain Alkanes 
Branched Alkanes 
Branched Alkenes/Alkynes 
Ethers 
Methylated Naphthalenes 
Phthalates 
Methylated Phenols 
Methylated Ketones 
Siq>le Ketones 
Cyclic Ketones 
Diols 
Siq>le Alcohols 
Cyclic Alcohols 
Oxygenated Alcohols 
Cyclic Acids 
Non-Cyclic Acids 
Amines 
PCBS 
Furans 

1/25/91 

- - - - - - - - - - .. _ 
Table 7-16 

SUMMARY OF GHEMICAL EXPOSURE POINT CONCENTRATIONS 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Indiana 

------------------------ Soil -------------------------------- ----------- Ambient Air ----------------

Onsite 
Containnent 

Area 

(~/kg) 

3.20e+02 
1.80e+02 
6.10e+02 

8.40e+OO 

1.10e+OO 

6.20e-01 

2.30e-03 

2.20e+02 
1. 70e+02 
7.50e+OO 
1.40e+OO 

Still 
Bottoms 

Treatment 
Lagoon 

(~/kg) 

2.30e+04 
5.90e+03 
2.60e+03 

5. 70e+01 
5.80e+01 
7.20e-01 
1.60e+OO 
?.?Oe-01 
1.60e+02 
3.00e+OO 
5.50e+01 
1.50e+01 
2.80e+02 

3.10e+02 
1.40e+02 

4.40e-01 

Offsite 
Containnent 

Area 

(~/kg) 

1.30e+03 
2.30e+03 
1.40e+02 
9.20e+01 
7.30e+02 
1.20e+03 
5 .40e+01 
1.00e+02 
9.10e-01 
8.00e+01 
2.60e+03 
4.80e+02 
1.30e+01 
2.40e+03 
7.80e+01 
6.30e+04 
5.30e+02 

3.10e-01 

Kapica 
Pazmey 

Surface-

(~/kg) 

2.90e+02 
3.20e+02 

1.80e-01 

1.90e+01 
2.60e+02 

Kapica 
Pazmey 
All 

Depths 

(~/kg) 

2.90e+02 

Sediment 

(~/kg) 

3.20e+02 1.00e+OO 
2.10e-01 

2.20e+OO 
2.20e+OO 

1.80e-01 2.50e-02 
8. 10e-01 

2.40e-02 
1.50e+OO 8.70e-01 

1.90e+01 
2.60e+02 1.40e+OO 

4.70e+OO 
1.60e-01 

Onsite 
voc 

(~/m3) 

8.08e-01 
2.07e-01 
9.13e-02 
2.91e-03 
1. 13e-08 
1.27e-08 
7.46e-07 
2.28e-03 
1.25e-04 
1.38e-05 
1.17e-05 
1.51e-04 
3.91e-06 
8.20e-05 
3.03e-03 
1.63e-02 
7.65e-08 
1.87e-10 
1.04e-04 

Exposure Point Concentrations for each chemical are either the 95 % UCLM or 

Offsite 
voc 

(~/m3) 

Onsite 
Dust 

(~/m3) 

4.57e-02 9.71e-07 
1.17e-02 1.07e-06 
5. 16e-03 
1.65e-04 
6.36e-10 
7.16e-10 
4.22e-08 
1.29e-04 6.03e-10 
7.06e-06 
7.79e-07 
6.59e-07 
8.56e-06 
2.21e-07 
4.63e-06 
1.72e-04 6.36e-08 
9.23e-04 8.71e-07 
4.32e-09 
1.05e-11 
5.87e-06 

the maximum detected concentration, whichever is smaller, for each area and medium, 
based on the criteria of being positively detected at least once, 
at a concentration greater than background levels and blank sample levels. 
all groundwater values are maximum concentrations per U.S.EPA (This table is a summary 

(c) indicates a carcinogenic PAH. 

Offsite 
Dust 

(~/m3) 

2.67e-07 
2.94e-07 

1.65e-10 

1. ?Se-08 
2.39e-07 

JAH/jah/BJC 
[acs.2020.bralEPC-SUMMARY.W20 

-
-- Groundwater --

Upper 
Aquifer 

(~/L) 

7.20e-01 

1.50e+OO 
7.40e-02 

2.00e-01 
7.00e-03 
8.60e-02 
9.20e-02 
1.80e+OO 
4.00e-02 
2.00e+OO 
2.20e+OO 
4.20e-01 
1.10e+OO 
3.20e-02 

1.50e-01 

Lower 
Aquifer 

(~/L) 

3.60e-02 

2.70e-01 

2.50e+OO 
1.00e+OO 
4.00e-01 

-
Surface 
Water 

-

(mg/L) 

1.30e-01 

1.40e-02 

9.00e-02 
6.00e-03 

1.40e-02 

4.20e-01 
3.60e-02 
1.90e-01 
2.00e-01 
6.00e-02 

7.50e-02 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

-1 Chemical Absorption Dermal 
Chronic Reference Dose (~/kg-d) Slope Factor (~/kg-d) Estimate (unitless) Permeability 

Chemical Constant 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cm/hr) 

VOLATILES 

Chloromethane NO D NO NO 6.3e-03 H* 1.3e-02 H 2.6e-02 0.50 0.30 1.0e+OO 
Bromomethane 6.0e-03 H* 1.4e-03 7.0e-04 NO NO NO 0.50 0.30 1.0e+OO 

Vinyl chloride NO NO NO 3.0e-01 6 1.9e+OO H* 1.9e+OO 1.00 0.30 1.0e+OO 
Chloroethane 1.0e+OO I* NO NO NO 0 NO NO 0.50 0.30 8.0e-03 

Methylene chloride 3.0e+OO H* 6.0e-02 I 4.8e-02 1.4e-02 7.5e-03 H 9.4e-03 0.80 0.30 1.0e+OO 
Acetone NO 1.0e-01 I 9.5e-02 NO NO NO 0.95 0.30 1.0e+OO 

Carbon disulfide 1.0e-02 H* 1.0e-01 H 5.0e-02 NO NO NO 0.50 0.30 5.3e-01 
1,1-Dichloroethene NO 2 9.0e-03 I 9.0e-03 1.2e+OO H 6.0e-01 6.0e-01 1.00 0.30 1.0e+OO 
1,1-0ichloroethane 1.0e·01 H 1.0e·01 H 1.0e-01 NO NO NO 1.00 0.30 1.0e+OO 

1,2-0ichloroethene (cis) NO 1.0e·02 H 9.5e-03 NO NO NO 0.95 0.30 1.0e+OO 
1,2-0ichloroethene (trans) NO 2.0e-02 H 1.9e-02 NO NO NO 0.95 0.30 1.0e+OO 

Chloroform NO 2 1.0e-02 I 1.0e-02 8.1e-02 H 6.1e-03 6.1e-03 1.00 0.30 1.0e+OO 
1,2-Dichloroethane NO NO NO 9.1e-02 H 9.1e-02 9.1e-02 1.00 0.30 1.0e+OO 

2·Butanone 9.0e·02 H2 5.0e-02 I 2.5e-02 NO NO NO 0.50 0.30 5.0e-03 
1, 1, 1-Trichloroethane 3.0e·01 H2 9.0e-02 12 9.0e-02 NO NO NO 1.00 0.30 1.0e+OO 
Carbon tetrachloride NO 7.0e-04 I 6.0e-04 1.3e-01 H 1.3e-01 1.5e-01 0.85 0.30 1.0e+OO 

Vinyl acetate 2.0e-01 I* 1.0e+OO H* 5.0e-01 NO NO NO 0.50 0.30 1.0e+OO 
Bromodichloromethane NO 2.0e-02 I 1.0e-02 NO 1.3e-01 I 2.6e-01 0.50 0.30 1.0e+OO 
1,2-0ichloropropane NO D NO NO NO 6.8e-02 H 1.4e-01 0.50 0.30 1.0e+OO 

cis-1,3-0ichloropropene 2.0e-02 H* 3.0e-04 H 1.5e-04 1.3e-01 H 1.8e-01 H 3.6e-01 0.50 0.30 1.0e+OO 
Trichloroethene NO NO NO 1. 7e-02 H 1.1e-02 H 1.1e-02 1.00 0.30 1.0e+OO 

Oibromochloromethane NO 2.0e-02 1.0e-02 NO 8.4e-02 I 1. 7e-01 0.50 0.30 1.0e+OO 
1, 1,2-Trichloroethane NO 4.0e-03 2.0e-03 5.7e-02 H 5.7e-02 I 1.1e-01 0.50 0.30 1.0e+OO 

Benzene NO NO NO 2.9e-02 H 2.9e-02 I 5.8e-02 0.50 0.30 1.1e-01 
trans-1,3-Dichloropropene 2.0e-02 H* 3.0e-04 H 1.5e-04 1.3e-01 H 1.8e-01 H 3.6e-01 0.50 0.30 1.0e+OO 

Bromoform NO 2.0e-02 I 1.0e-02 3.9e-03 H 7.9e-03 I 1.6e-02 0.50 0.30 1.0e+OO 
4-Methyl-2-pentanone 2.0e-02 H2 5.0e-02 H1 2.5e-02 NO NO NO 0.50 0.30 1.0e+OO 

2-Hexanone NO D NO NO NO NO NO 0.50 0.30 1.0e+OO 
Tetrachloroethene NO 1.0e-02 I 1.0e-02 3.3e-03 6 5. 1e-02 H 5.1e-02 1.00 0.30 1.0e+OO 

1, 1,2,2-Tetrachloroethane NO NO 2 NO 2.0e-01 H 2.0e-01 I 2.1e-01 0.95 0.30 1.0e+OO 
Toluene 2.0e+OO H* 2.0e-01 I* 2.0e-01 NO NO NO 1.00 0.30 1.0e+OO 

Chlorobenzene 5.0e-03 H2 2.0e-02 I 6.0e-03 NO NO NO 0.30 0.30 1.0e+OO 
Ethyl benzene 1.0e+OO I* 1.0e-01 I 5.0e-02 NO NO NO 0.50 0.30 1.4e+OO 

Styrene NO 2.0e·01 12 1.8e-01 2.0e-03 H 3.0e-02 H 3.3e-02 0.90 0.30 6. 7e-01 
Xylenes (mixed> 3.0e-01 H2* 2.0e+OO I 1.0e+OO NO NO NO 0.50 0.30 1.0e+OO 
Xylenes (m,o) 2.0e-01 H 2.0e+OO H 1.0e+OO NO NO NO 0.50 0.30 1.0e+OO 
Xylenes (p) 3.0e-01 H* NO NO NO NO NO 0.50 0.30 1. Oe+OO 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

-1 Chemical Absorption Dermal 
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg-d) Estimate (unitless) Permeability 

Chemical Constant 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cm/hr) 

SEMI VOLATILES 

Phenol NO 6.0e-01 5.4e-01 NO NO NO 0.90 0.30 8.2e-03 
bis(2-Chloroethyl) ether NO NO NO 1.1e+OO 1.1e+OO 2.2e+OO 0.50 0.30 5.0e-03 

2-Chlorophenol NO 5.0e-03 2.5e-03 NO NO NO 0.50 0.30 3.3e-02 
1,3-Dichlorobenzene NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 
1,4-Dichlorobenzene 7.0e·01 H* NO NO NO 2.4e-02 H 2.4e-02 1.00 0.30 5.0e-03 

Benzyl Alcohol NO 3.0e-01 H 1.5e-01 NO NO NO 0.50 0.30 5.0e-03 
1,2-Dichlorobenzene 4.0e-02 H 9.0e-02 I 4.5e-02 NO NO NO 0.50 0.30 5.0e-03 

2-Methylphenol NO 5. 1e-02 I 4.1e-02 NO NO NO 0.80 0.30 1.6e-02 
bis(2-Chloroisopropyl)ether NO 4.0e-02 H 2.0e-02 NO NO NO 0.50 0.30 5.0e-03 

4-Hethylphenol NO 5.0e·02 I 4.0e-02 NO NO NO 0.80 0.30 1.8e-02 
N·Nitroso-di·n·dipropylamine NO NO NO NO 7.0e+OO 1.4e+01 0.50 0.30 5.0e·03 

Hexachloroethane NO 1.0e-03 5.oe-04 1.4e-02 1.4e-02 2.8e-02 0.50 0.30 5.0e-03 
Nitrobenzene 2.0e-03 H2* 5.0e-04 2.5e-04 NO NO NO 0.50 0.30 5.0e-03 

Isophorone NO 2.0e-01 1.0e-01 NO 4 .1e-03 I* 8.2e-03 0.50 0.30 5.0e-03 
2-Ni trophenol NO NO NO NO NO NO 0.50 0.30 1.1e-01 

2,4-Dimethylphenol NO 2.0e-02 1.0e-02 NO NO NO 0.50 0.30 1.1e-01 
Benzoic Acid NO 4.0e+OO 3.0e+OO NO NO NO 0.75 0.30 5.0e-03 

bis(2-Chloroethoxy)methane NO NO NO NO NO NO 0.50 0.30 5.0e-03 
2,4-Dichlorophenol NO 3.0e-03 I 1.5e-03 NO NO NO 0.50 0.30 6.0e-02 

1,2,4-Trichlorobenzene 3.0e-03 H 1.3e-03 H1 6.6e-04 NO NO NO 0.50 0.30 5.0e-03 
Naphthalene NO 4.0e-03 HZ 3.4e-03 NO NO NO 0.84 0.30 5.0e-03 

4-Chloroanil ine NO 4.0e-03 I Z.Oe-03 NO NO NO 0.50 0.30 5.0e-03 
Hexachlorobutadiene NO 2.0e-03 I 1.0e-03 7.8e-02 7.8e-02 1.6e-01 0.50 0.30 5.0e-03 

4-Chloro-3-methylphenol NO NO NO NO NO NO 0.50 0.30 5.5e-02 
2-Hethylnaphthalene NO NO NO NO NO NO 0.50 0.30 5.0e-03 

Hexachlorocyclopentadiene 2.0e-05 H 7.0e-03 3.5e-03 NO NO NO 0.50 0.30 5.0e-03 
2,4,6-Trichlorophenol NO 2 NO NO 1.1e-02 1.1e-02 2.2e-02 0.50 0.30 5.9e-01 
2,4,5-Trichlorophenol NO 2 1.0e-01 5.0e-02 NO NO NO 0.50 0.30 5.9e-01 
2-Chloronaphthalene NO S.Oe-02 4.0e-02 NO NO NO 0.50 0.30 5.0e-03 

2-Nitroani line NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 
Oimethylphthalate NO 1 1.0e+OO H 5.0e·01 NO NO NO 0.50 0.30 5.0e-03 
Acenaphthylene NO 0 NO 1 NO NO NO NO 0.50 0.30 5.0e-03 

2,6-0initrotoluene NO 0 NO NO NO 6.8e-01 H 1.4e+OO 0.50 0.30 5.0e-03 
3-Nitroaniline NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 
Acenaphthene NO 6.0e-02 3.0e-02 NO NO NO 0.50 0.30 5.0e-03 

2,4-0initrophenol NO 2.0e-03 1.0e-03 NO NO NO 0.50 0.30 3.2e-03 
4-Nitrophenol NO 0 NO NO NO NO NO 0.50 0.30 5.6e-03 
Oibenzofuran NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

-1 Chemical Absorption Dermal 
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg·d) Estimate (unitless) Permeability 

Chemical Constant 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cm/hr) 

2,4-Dinitrotoluene ND 01 NO NO NO 6.8e-01 H1 1.4e+OO 0.50 0.30 5.0e-03 
Oiethylphthalate NO S.Oe-01 4.0e-01 NO NO NO 0.50 0.30 1.1e-05 

4·Chlorophenyl-phenylether NO NO NO NO NO NO 0.50 0.30 5.0e-03 
Fluorene NO 4.0e-02 2.0e·02 NO NO ND 0.50 0.30 5.0e-03 

4-Ni troanil ine NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 
4,6-0initro-2-methylphenol NO 0 NO NO NO NO NO 0.50 0.30 5.0e-03 

N-nitrosodiphenylamine NO D NO NO NO 4.9e·03 5.0e-03 0.98 0.30 5.0e-03 
4-Bromophenyl-phenylether NO D ND NO NO NO NO 0.50 0.30 5.0e-03 

Hexachlorobenzene NO a.oe-04 4.0e-04 1.6e+OO H 1.6e+OO I 3.2e+OO 0.50 0.30 6.4e-04 
Pentachlorophenol NO 3.0e-02 2.7e-02 NO 1.2e-01 I* 1.3e-01 0.90 0.30 5.0e-03 

Phenanthrene NO D NO NO NO NO NO 0.50 0.30 5.0e-03 
Anthracene NO 3.0e-01 1.5e-01 NO NO NO 0.50 0.30 5.0e-03 

Di-n-butylphthalate NO 1.0e·01 9.0e·02 NO NO NO 0.90 0.30 2.3e-06 
F luoranthene ND 4.0e-02 2.0e-02 NO NO ND 0.50 0.30 5.0e-03 

Pyrene NO 3.0e-02 1.5e-02 NO NO NO 0.50 0.30 5.0e-03 
Butylbenzylphthalate NO 2.0e-01 1.8e-01 NO NO NO 0.90 0.30 5.0e-03 

3,3'-Dichlorobenzidine NO NO NO NO 4.5e-01 9.0e-01 0.50 0.30 5.0e-03 
Eenzo(a)anthracene NO NO NO NO NO NO 0.50 0.30 5.0e-03 

Chrysene NO D NO NO NO NO NO 0.50 0.30 5.0e-03 
bis(2-ethylhexyl)phthalate NO 2.0e-02 I 5.0e-03 NO 1.4e-02 5.6e-02 0.25 0.30 5.7e-06 

Oi-n-octyl Phthalate ND 2.0e-02 H 1.0e-02 NO NO NO 0.50 0.30 5.0e-03 
Benzo(b)fluoranthene NO ND NO NO NO NO 0.50 0.30 5.0e-03 
Benzo(k)fluoranthene NO NO . NO NO NO NO 0.50 0.30 5.0e-03 

Benzo(a)pyrene NO NO ND NO H NO H NO 0.50 0.30 5.0e-03 
ldeno(1,2,3-cd)pyrene NO ND NO NO NO NO 0.50 0.30 5.0e-03 
Di~nz(a,h)anthracene NO NO NO NO NO NO 0.50 0.30 5.0e-03 
Benzo(g,h,i)perylene NO NO ND NO NO NO 0.50 0.30 5.0e-03 

Total Carcinogenic PAHs NO NO ND 6. 1e+OO H7 1.2e+01 H7 2.3e+01 0.50 0.30 5.0e-03 

PESTICIDE/PCB 

alpha-BHC NO NO NO 6.3e+OO H 6.3e+OO 1.3e+01 0.50 0.30 1.4e-02 
beta-BHC NO NO NO 1.8e+OO H 1.8e+OO 3.6e+OO 0.50 0.30 1.4e-02 
delta-BHC NO D NO NO NO NO NO 0.50 0.30 NO 

gamma-BHC (Lindane) NO 3.0e-04 I 3.0e-04 NO 1.3e+OO H 1.3e+OO 1.00 0.30 1.3e-02 
Heptachlor NO 5.0e-04 I 3.5e-04 4.5e+OO H 4.5e+OO I 6.4e+OO 0.70 0.30 NO 

Aldrin NO 3.0e-05 I 1.5e-05 1. 7e+01 H 1. 7e+01 I 3.4e+01 0.50 0.30 1. 5e-03 
Heptachlor epoxide NO 1.3e-05 I* 6.5e-06 9. 1e+OO H 9.1e+OO I 1.8e+01 0.50 0.30 1. 5e-03 

Endosulfan I NO 5.0e-05 H 2.5e-05 NO NO NO 0.50 0.30 NO 
Dieldrin NO 5.0e-05 I 2.5e-05 1.6e+01 H 1.6e+01 3. 2e+01 0.50 0.30 NO 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

-1 Chemical Absorption Dermal 
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg·d) Estimate (unitless) Permeabi l i ty 

Chemical Constant 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cm/hr) 

4,4'-DDE NO NO NO NO 3.4e·D1 3.8e-01 0.90 0.30 1.8e-01 
Endrin NO 3.0e-04 I 1.5e-04 NO NO NO 0.50 0.30 NO 

Endosul fan II NO 5.0e-05 H 2.5e-05 NO NO NO 0.50 0.30 NO 
4,4'·000 NO NO NO NO 2.4e-01 H 4.8e-01 0.50 0.30 3.0e-01 

Endosulfan sulfate NO 5.0e-05 HB 2.5e·05 NO NO NO 0.50 0.30 NO 
4,4'-DOT NO 5.0e-04 I 2.5e-04 3.4e-01 H 3.4e-01 6.8e-01 0.50 0.30 3.0e-01 

Methoxychlor NO 5.0e-03 I* 2.5e-03 NO NO NO 0.50 0.30 NO 
Endrin ketone NO NO NO NO NO NO 0.50 0.30 NO 

alpha-Chlordane NO 6.0e-05 H 3.0e-05 1.3e+OO H 1.3e+OO H 2.6e+OO 0.50 0.30 NO 
ganma·Chlordane NO 6.0e-05 H 3.0e-05 1.3e+OO H 1.3e+OO H 2.6e+OO 0.50 0.30 NO 

Toxaphene NO NO NO 1.1e+OO H 1.1e+OO I 2.2e+OO 0.50 0.30 NO 
PCB NO NO NO NO 7.7e+OO H 2.6e+01 0.30 0.08 5.3e-01 

METALS 

Aluninun NO NO NO NO NO NO 0.05 0.01 1.5e-03 
Antimony NO 4.0e-04 I 2.0e-05 NO NO NO 0.05 0.01 1.5e-03 
Arsenic NO 1.0e·03 H2 9.5e-04 5.0e+01 H 1.8e+OO 6 1.9e+OO 0.95 0.01 1.5e-03 
Bariun 1.0e-04 H 7.0e-02 I* 3.5e-03 NO NO NO 0.05 0.01 1.5e-03 

Beryll iun NO 5.0e-03 I 5.0e·04 NO 11* 4.3e+OO 4.3e+01 0.10 0.01 1.5e-03 
Caaniun (water) NO 2 5.0e-04 I 3.5e-05 NO 11* NO NO 0.07 0.01 1.5e-03 

Cadmium (food/soil) NO 2 1.0e-03 I 7.0e-05 NO 11* NO NO 0.07 0.01 1.5e-03 
Calcium NO NO NO NO NO NO 0.05 0.01 1.5e-03 

Chromiun Ill 2.0e-06 H 1.0e+OO H 5.0e·01 NO NO NO 0.50 0.01 2.1e-03 
Chromium VI Z.Oe-06 HZ* 5.0e-03 I 2.5e·03 NO 11* NO NO 0.50 0.01 2.1e-03 

Cobalt NO NO NO NO NO NO 0.05 0.01 1.5e-03 
Copper NO NO NO NO NO NO 0.05 0.01 1. 5e-03 

Iron NO NO NO NO NO NO 0.05 0.01 1.5e-03 
lead NO 1.4e-04 7 7.0e-05 NO NO NO 0.50 0.01 1.5e-03 

Magnesiun NO NO NO NO NO NO 0.05 0.01 1. 5e-03 
Manganese 4.0e-04 I* 1.0e-01 I* 4.0e-03 NO NO NO 0.04 0.01 1.5e-03 
Mercury 3.0e-04 H2* 3.0e-04 H2 4.5e-05 NO NO NO 0.15 0.01 1.5e-03 
Nickel NO 2.0e-02 12 2.0e-03 8.4e-01 4 NO NO 0.10 0.01 1.5e-03 

Potassiun NO NO NO NO NO NO 0.05 0.01 1.5e-03 
Selenium NO NO 2 NO NO NO NO 1.00 0.01 1.5e-03 
Silver NO 3.0e-03 I 3.0e-04 NO NO NO 0.10 0.01 1.5e-03 
Sodium NO NO NO NO NO NO 0.05 0.01 1.5e-03 

Thall iun NO 7.0e-05 H 3.5e-06 NO NO NO 0.05 0.01 1.5e-03 
Vanadium NO 7.0e-03 H 3.5e-04 NO NO NO 0.05 0.01 1.5e-03 

Zinc NO 2.0e-01 H2 6.0e-02 NO NO NO 0.30 0.01 1.5e-03 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

-1 Chemical Absorption Dermal 
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg-d) Estimate (unitless) Permeabi l i ty 

Chemical Constant 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal (cmthr) 

Cyanide ND 2.0e-02 I 1.4e-02 ND NO ND 0.70 0.01 1.5e-03 

TIC Groupings 

Propyl Benzenes 9.0e-03 H* 4.0e-02 H 2.0e-02 ND ND ND 0.50 0.30 1.De+OO 
Propenyl Benzenes 1.0e-02 H 6.0e-03 H 3.0e-03 ND ND ND 0.50 0.30 1.0e+OO 

Ethyl Methyl Benzenes 2.0e+OO H* 2.0e-01 I* 2.0e-01 NO ND ND 1.00 0.30 1.0e+OO 
Diethyl Benzenes 1.0e+OO I* 1.0e-01 I S.Oe-02 ND ND NO 0.50 0.30 1.4e+OO 

Methyl Propyl Benzenes 9.0e-03 H* 4.0e-02 H 2.0e-02 ND ND ND 0.50 0.30 1.0e+OO 
Methyl Ethenyl Benzenes 1.0e-02 H 6.0e-03 H 3.0e-03 ND NO ND 0.50 0.30 5.0e-03 
Methyl Phenyl Benzenes NO 4.0e-03 H2 3.4e-03 NO NO NO 0.84 0.30 S.Oe-03 

Trimethyl Benzenes 5.7e-01 4.0e-01 4.0e-01 NO ND NO 1.00 0.30 1.0e+OO 
Dimethyl ethyl benzenes 1.0e+OO I* t.Oe-01 S.Oe-02 ND ND ND 0.50 0.30 1.4e+OO 
Tetramethyl Benzenes 5.7e-01 4.0e-01 4.0e-01 ND NO ND 1.00 0.30 1.0e+OO 
Oxygenated Benzenes ND 1.0e-01 H S.Oe-02 NO NO NO 0.50 0.30 1.0e+OO 

Halogenated Benzenes NO 2.0e-02 H 1.0e-02 ND ND ND 0.50 0.30 5.0e-03 
Nitrogenated Benzenes 2.0e-03 H2* S.Oe-04 I 2.5e-04 NO NO ND 0.50 0.30 1.0e+OO 

Cyclic alkanes NO 0 NO NO NO NO NO 0.50 0.00 1.0e+OO 
Cyclic Alkenes NO 0 NO NO NO NO NO 0.50 0.00 1.0e+OO 

Halogenated Alkanes 3.0e-01 H2 9.0e-02 12 9.0e-02 NO NO NO 1.00 0.30 1.0e+OO 
n-chain Alkanes 2.0e-01 H* 6.0e-02 H* 3.0e-02 NO NO NO 0.50 0.30 1.0e+OO 

Branched Alkanes 2.0e-01 H* 6.0e-02 H* 3.0e-02 NO NO NO 0.50 0.30 1.0e+OO 
Branched Alkenes/Alkynes NO 0 NO NO NO NO NO 0.50 0.00 1.0e+OO 

Ethers NO S.Oe-01 H 2.5e-01 NO NO NO 0.50 0.30 1. 7e-02 
Methylated Naphthalenes NO 4.0e-03 H2 3.4e-03 NO NO NO 0.84 0.30 5.0e-03 

Phthalates NO 2.0e+OO H 1.0e+OO NO ND NO 0.50 0.30 5.0e-03 
Methylated Phenols NO 5.1e-02 I 4.1e-02 NO NO NO 0.80 0.30 1.8e-02 
Methylated Ketones NO 1.0e-01 I 9.5e-02 NO NO NO 0.95 0.30 1.0e+OO 

Simple Ketones 9.0e-02 H2 5.0e-02 I 2.5e-02 NO NO NO 0.50 0.30 1.0e+OO 
Cyclic Ketones NO 2.0e-01 I 1.0e-01 NO 4.1e·03 I* 8.2e-03 0.50 0.30 1 .Oe+OO 

Oiols NO 2.0e+OO H 1.0e+OO NO NO NO 0.50 0.30 5.0e-03 
Simple Alcohols NO 1.0e-01 H S.Oe-02 NO NO NO 0.50 0.30 1.0e+OO 
Cyclic Alcohols NO 3.0e-01 H 1.5e-01 NO NO NO 0.50 0.30 5.0e·03 

Oxygenated Alcohols 2.0e-02 H NO NO NO NO NO 0.50 0.30 5.0e·03 
Cyclic Acids NO 4.0e+OO I 3.0e+OO NO NO NO 0.75 0.30 5.0e·03 

Non-Cyclic Acids 3.0e·04 H B.Oe-02 H 4.0e-02 NO NO NO 0.50 0.30 1.0e+OO 
Amines NO 5.0e-01 H 2.5e·01 NO NO NO 0.50 0.30 1.0e+OO 

PCBS NO NO NO NO 7.7e+OO H 2.6e+01 0.30 0.00 5.0e-03 
Furans NO 2.0e·03 1.0e·03 NO NO NO 0.50 0.30 t.Oe+OO 
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Table 7-17 

CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES 
USED FOR RISK QUANTIFICATION 

American Chemical Services NPL Site 
Remedial Investigation 
Griffith, Indiana 

.. .. 

Toxicity values were obtained from the U.S. EPA's Integrated Risk Information System (IRIS), U.S. EPA's "Health Effects Assessment 
Summary Tables" CHEAST, Annual FY-1991), and information provided by U.S.EPA Environmental Criteria Assessment Office (ECAO). 
Toxicity values for the TIC groupings are values for the representative compounds. 

Chemical specific information pertaining to the oral and dermal absorption of compounds was provided by ECAO. In the 
absence of chemical specific values, it was assumed that the oral absorption efficiency for organic compounds and metals 
was 50% and 5 %, respectively. The dermal absorption estimates were assumed to be 30% for organic compounds and 1.0% 
for metals. The oral and dermal absorption estimates are presented as unitless values where 1.0 represents 100% (complete) 
absorption. Chemical-specific dermal permeability constants were obtained from the u.s. EPA "Superfund Exposure 
Assessment Manual" (SEAM) 1988, or the ECAO. As required by the U.S.EPA, when chemical-specific information is not available, 
default values were assigned to represent chemical permeability, as footnoted. 

Reference Doses and Slope Factors designated for the dermal route of exposure are not provided in the U.S. EPA information sources, 
but were calculated from corresponding values for the oral route of exposure. These values are used to calculate risks 
associated with chemical dose estimates based on an absorbed (in contrast to an administered) level of chemical. All chemical 
dose estimates for the dermal route of exposure are based on absorbed chemical levels. The following relationships were 
used to derive dermal toxicity values: 

Oral Reference Dose (administered) x Oral Absorption Estimate = Dermal Reference Dose (absorbed) 
Oral Slope Factor (administered) I Oral Absorption Estimate = Dermal Slope Factor (absorbed) 

FOOTNOTES - (listed to the right of the value) 

I = Verified in IRIS 5/15/91 
H = Values from HEAST FY-1991 
D = 'Data inadequate for quantitative risk assessment' (HEAST); applies to all RfDs for this compound. 
ND = Value not determined for this compound. 
C =Values from Interim Guidance for Dermal Exposure Assessment. (OHEA-E-367, 3/91, Review Draft) 
S = Values from the Superfund Environmental Assessment Manual (EPA/540/1-88/001) Table A-4. 
* = Value updated S/91 (Revised from draft risk assessment) 
1 = Value withdrawn by IRIS pending further review. 
2 Compound under IRIS review. . 
3 Total carcinogenic PAHs; RfDs and SF values from Benzo[a]pyrene used. 
4 Nickel slope factor for nickel refinery dust. 
5 IRIS not queried for this compound 
6 Values from ECAO Technical Support Center. 
7 = Baranowska-Dutkiewic, B. 1981. Absorption of Hexavalent Chromium in Man. Arch. Toxicol., 47: 47-50. 
8 Value for endosulfan used for endosulfan sulfate. 
Dermal Permeability Constant Default Values: 

Volatiles - Toluene (1.01e+00) as required by U.S.EPA. 
Semivolatiles - 2-Butanone (S.Oe-03) as required by U.S.EPA. 
Pesticides - Values from ECAO. Total PCBs use Aroclor 1248. 
lnorganics - water (1.5e-03) 

JAH/jah/EAG/KJD 
[acs.2020Jtox-table.w20 
6/13/91 

.. .. .. .. 
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Table 7-18 

SUHHARY OF TOXICITY INFORMATION 
FOR CHEMICALS OF POTENTIAL CONCERN 

American Chemical Services NPL Site 
Remedial Investigation 

Griffith, Ind1ana 
Page I 

Chronic Reference Dose Slo~e Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect Uncert~ Species/Effect Uncertaintl Species/Tumor Weight of Species/Tumor Weight of 
of Concern Factor I of Concern Site Evidence Site Evidence (2) Factor (I 

TARGET COMPOUND LIST 

VOLATILES 

Chloromethane --1-- mouse/kidney c mouse/kidney c 
8romomethane rabbit/neurotoxicity 3000 rat/hyperplasia 

of forestomach 
1000 --1--

epithelium 

Vinyl chloride --/-- rat/liver A rat/lung A 

Chloroethane --1-- mouse/kidney c mouse/kidney c 
Methylene chloride rat/-- 100 rat/liver 100 mouse/lung, 82 mouse/liver 82 

toxicity liver 

Acetone --1-- rat/increased 1000 --/--
1 iver & kidney 
wei~h~. nephro-
tOXlClty 

Carbon disulfide rabbit/fetal 100 --1--
toxicity; mal-

1,1-Dichloroethene --1-- rat/liver lesions 1000 mouse/kidney c rat/ ad rena 1 c 
1,1-Dichloroethane cat/kidney damage 1000 rat/none 1000 --/-- c rat/hemangiosarcoma c 
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Table 7-18 
(continued) 

Page 2 

Chronic Reference Dose Slo~e Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect Uncertaintl Species/Effect Uncertaintl Species/Tumor Wei3ht of Species/Tumor Wei3ht of 
of Concern of Concern Site Evi ence Site Evi ence (2) Factor {1 Factor {1 

1,2-Dichloroethene (cis) --/-- rat/decreased 3000 --/-- --/--
hemoglobin & 
hematocrit 

1,2-Dichloroethene (trans) --1-- mouse/increased 
serum alkaline 

100 --/-- --/--

phophatase 

Chloroform --1-- dog/liver lesions 1000 mouse/liver B2 rat/kidney B2 

1,2-Dichloroethane --1-- --/-- rat/circulatory B2 rat/circulatory B2 
system system 

2-Butanone rat/CNS 1000 rat/fetotoxicity 1000 --/-- --/-- D 
(methyl ethyl ketone) 

1,1,1-Trichloroethane ~uinea pig/ 1000 ~uinea pig/ 1000 --/-- --/--
epatotox1city epatotox1city 

Carbon Tetrachloride --/-- rat/1 iver lesions 100 several /1 iver B2 severa 1/1 i ver B2 

Vinyl acetate --/-- --/-- --/-- --/--

Bromodichloromethane --1-- mouse/renal 1000 --/-- B2 mouse/liver B2 
cytomegaly 

1,2-Dichloropropane (data inadequate for quantitative risk assessments) --/-- B2 mouse/1 i ver B2 

cis-1,3-Dichloropropene rat/degenerative 100 rat/increased 10,000 mouse/benign lung B2 rat/forestomach, B2 
changes in nasal mucosa organ weights tumors liver, adrenal, 

thyroid 

Trichloroethene --/-- --/-- mouse/lung B2 mouse/1 i ver 82 

Dibromochloromethane --1-- rat/1 iver lesions 1000 --/-- c mouse/hepatocell-
u 1 ar adenomas 

c 
or carcinomas 

1, 1,2-Trichloroethane --/-- mouse/clinical 1000 mouse/] iver c mouse/1 i ver c 
chemistry alter-
at ions 

Benzene --/-- --/-- human/leukemia A human/leukemia A 

trans-1,3-Dichloropropene rat/degeneration 100 rat/increased organ 1000 mouse/benign 82 rat/forestomach, BZ 
changes in nasal weight lung tumors 1 i ver, ad rena 1, 
mucosa thyroid 
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Table 7-18 
(continued) 

Page 3 

Chronic Reference Dose Slo~e Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect 
of Concern 

Uncertaintl 
Factor (1 

Species/Effect 
of Concern 

Uncertaintl 
Factor (1 

Species/Tumor 
Site 

Weitt of 
Evi ence 

Species/Tumor 
Site 

Wei3ht of 
Evi ence (2) 

Bromoform --1-- --/-- rat/liver effects 1000 --/-- B2 rat/adenomatous B2 
polyps or adena-
carcinomas in the 
large intestine 

4-Hethyl-2-pentanone rat/liver & kidney 1000 rat/1 iver & 1000 --/-- --/--
effects kidney effects 

2-Hexanone Data inadequate 

Tetrachloroethene --/-- mouse/hepato- 1000 rat, mouse/ B2 mouse/1 iver B2 
toxicity leukemia, 1 iver 

1,1,2,2-Tetrachloroethane --/-- --/-- mouse/liver c mouse/1 i ver c 
Toluene human/CNS effects eyes 100 rat/CNS effects 1000 --/-- --/--

eyes, nose irritation 

Chlorobenzene rat/1 i ver & kidney 10,000 do~/liver & kidney 1000 --/-- --/--
effects ef ects 

Ethyl benzene --/-- rat/hepatotoxicity, 1000 --/-- --/--
& nephrotoxicity 

Styrene --/-- do~/red blood cell 1000 rat/leukemia B2 mouse/1 ung B2 
& iver effects & bronchi 

Xy 1 enes (mixed) human/CNS effects, nose 100 rat/hyperactivity, 100 --/-- --/--
& throat irritation decreased body wei~ht 

& increased mortai ity at 
higher dosage 

SEHIVOLATILES 

Phenol --/-- rat/reduced fetal 100 --/-- --1--
body weight 

bis(2-Chloroethyl) ether --/-- mouse/decrease in 1000 mouse/1 iver B2 mouse/1 i ver B2 
hemoglobin & 
poss1ble erythrocyte 
destruction 

2-Chlorophenol --/-- rat/reproductive 1000 --/-- --/--
effects 

-------- -------------------



- - -

Chemica 1 of 
Potential Concern 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

- - -

Inhalation 

Species/Effect 
of Concern 

--/--

rat/1 iver & 
kidney effect 

--/--

rat/decreased body 
weight gain 

--/--

bis(2-Chloroisopropyl)ether --/--

4-Methylphenol --/--

N-Nitroso-di-n-dipropylamine --/-­

Hexachloroethane --/--

Nitrobenzene 

I sophorone 

2-Nitrophenol 

mouse/hematological, 
ad rena 1, rena 1 & 
hepatic lesions 

--/--

data inadequate 

2,4-Dimethylphenol --/--

Benzoic Acid --/--

bis(2-Chloroethoxy)methane --/--

- - - - -
Table 7-18 
(continued) 

Chronic Reference Dose 

Uncertaint} 
Factor (1 

Oral 

Species/Effect Uncertainty 
of Concern Factor (11 

--/--

1000- --1--

1000 

3000 

rat/hyperplasia of 1000 
the epithelium of 
the forestomach 

rat/liver 
effects 

1000 

rat/reduced body 1000 
weight gain, 
neurotoxicity 

mouse/decrease in 1000 
hemoglobin & possible 
erythrocyte destruc-
tion 

rat/reduced body 
weight gain, 
neurotoxicity 

--1--

1000 

rat/kidney degeneration100 

mouse/hematological, 10,000 
adrenal, renal & 
hepatic lesions 

dog/kidney lesions 1000 

mouse/neurological 3000 
signs & hematological 
changes 

human/irritation, 
malaise 

--/--

- -

Inhalation 

Species/Tumor 
Site 

--/--

--1--

--/--

--/--

--/--

--/--

--/--

--/--

mouse/liver 

--/--

--/--

--/--

--/--

--/--

- - - - -
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Slope Factor 

Weight of 
Evidence 

B2 

B2 

c 

c 

Oral 

Species/Tumor 
Site 

--/--

mouse/1 i ver 

--/--

--/--

--/--

--/--

--/--

rat/liver 

mous ell i ver 

--/--

rat/kidney, 
preputial gland 

--/--

--/--

--/--

Weight of 
Evidence (2) 

B2 

82 

c 

c 

-



- - - - - - - - - - - - - - - - - - -
Table 7-18 
(continued) 

Page 5 

. ' 
Chronic Reference Dose SloQe Factor 

Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect 
of Concern 

Uncertaint~ 
Factor (I 

Species/Effect 
of Concern 

Uncertaint} 
Factor (1 

Species/Tumor Wei~ht of 
Site £vi ence 

Species/Tumor 
Site 

\.lei~ht of 
Evi ence (2) 

2,4-Dichlorophenol --1-- rat/immune function 100 --/-- --/--

1,2,4-Trichlorophenol --/-- --/-- --/-- --/--

Naphthalene --/-- rat/ocular & 10,000 --1-- --/--
internal lesions 

4-Chloroaniline --1-- rat/proliferative 3000 --/-- --/--
lesions of the spleen 

Hexachlorobutadiene --1-- rat/kidney toxicity 100 rat/kidney c rat/kidney c 
4-Chloro-3-methylphenol --1-- --/-- --/-- --/--

2-Methylnaphthalene --/-- --/-- --/-- --1--
Hexachlorocyclopentadiene rat/respiratory 1,000 rat/forestomach 1000 --/-- --/--

tract lesions lesions 

2,4,6-Trichlorophenol --/-- --/-- mouse/liver 82 mouse/liver 82 

2,4,5-Trichlorophenol --/-- rat/decreased 300 --/-- --/--
survival 

2-Chloronaphthalene --/-- --/-- --1-- --/--

2-Nitroaniline --/-- --/-- --1-- --/--

Dimethyl phthalate --/-- --/-- --1-- --/--

Acenaphthylene --/-- --/-- --/-- --/--

2,6-Dinitrotoluene --/-- --/-- --/-- 82 --/-- B2 

3-Nitroaniline --/-- --/-- --/-- --/--

Acenaphthene --/-- mouse/hepato-
toxicity 

3000 --1-- --/--

2,4-Dinitrophenol --/-- human/cataract 1000 --/-- --/--

4-Nitrophenol --/-- --/-- --/-- --/--

Dibenzofuran --/-- --/-- --1-- --/--

2,4-Dinitrotoluene --/-- --/-- --1-- B2 --/-- [l2 



- - - - - - - - - - - - - - - - - - -
Table 7-18 
(continued) 

Page 6 

Chronic Reference Dose Slo~e Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect Uncertaint~ Species/Effect Uncertaint~ Species/Tumor Wei~ht of Species/Tumor Wei ~ht of 
of Concern of Concern Site Evi ence Site Evi ence (2) Factor (1 Factor (1 

Oiethylphthalate --/-- rat/reduced 1000 --/-- --/--
terminal body weight 

4-Chlorophenyl-phenylether --/-- --/-- --1-- --/--

Fluorene --/-- mouse/hematological 3000 --/-- --/--
changes 

4-Nitroaniline --/-- --/-- --/-- --/--

4,6-Dinitro-2-methylphenol --/-- --/-- --/-- --/--

N-nitrosodiphenylamine --/-- --/-- --/-- rat/urinary 
bladder 

B2 

4-Bromophenyl-phenylether --/-- --/-- --1-- --/--

Hexachlorobenzene --/-- rat/liver & hemato- 100 hamster/liver B2 hamster/liver B2 
logic effects 

Pentachlorophenol --/-- rat/liver & kidney 100 --/-- --/--
pathology 

Phenanthrene --/-- .--/-- --/-- --/--

Anthracene --/-- mouse/no effects 3000 --/-- --/--

Oi-n-butylphthalate --/-- rat/mortaility 1000 --/-- --/--

Fl uoranthene --/-- mouse/nephropathy, 3000 --/-- --/--
liver weight changes, 
hematolog1cal changes 

Pyrene --/-- mouse/renal effects 3000 --/-- --/--

Butylbenzylphthalate --/-- rat/effects on body 1000 --1-- --/-- c 
weight ~ain, testes, 
liver, idney 

3,3'-0ichlorobenzidine --/-- --/-- --/-- rat/mammary B2 

Benzo(a)anthracene(c) --/-- --/-- --/-- B2 --/-- B2 

Chrysene(c) --/-- --/-- --/-- B2 --/-- [12 



- - - - - .. - - - - - - - - - - - - -
Table 7-18 
(continued) 

Page 7 

Chronic Reference Dose SloQe Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect 
of Concern 

Uncertaintl 
Factor {1 

Species/Effect 
of Concern 

Uncertaintl 
Factor (1 

Species/Tumor Wei~ht of Species/Tumor Wei~ht of 
Site Evi ence Site Evi ence (2) 

bis(2-ethylhexyl)phthalate --/-- guinea pig/increas- 1000 --/-- B2 --/-- B2 
ed relative liver 
weight 

Di-n-octyl Phthalate --/-- rat/elevated kidney 
& liver weights 

1000 --/-- --1--

Benzo(b)fluoranthene(c) --/-- --/-- --/-- B2 --/-- B2 

Benzo(k)fluoranthene(c) --/-- --/-- --/-- B2 --/-- 82 

Benzo(a)pyrene(c) --/-- --/-- hamster/respira- B2 mouse/stomach B2 
tory tract 

Ideno(l,2,3-cd)pyrene(c) --/-- --/-- --/-- B2 --/-- B2 

Dibenz(a,h)anthracene(c) --/-- --/-- --/-- B2 --/-- B2 

Benzo(g,h,i)perylene --/-- --/-- --/-- --/--

Total-Carcinogenic PAHs(3) --/-- --/-- hamster/respira- B2 mouse/stomach B2 
tory tract 

PESTICIDE/PCB 

alpha-BHC --/-- --/-- --1-- mouse/] i ver B2 

beta-BHC --/-- --/-- --1-- mouse/liver c 
delta- 8HC --/-- --/-- --/-- --/--

gamma-8HC (Lindane) --/-- rat/liver & 
toxicity 

kidney 1000 --/-- mouse/] iver 82 

Heptachlor --/-- rat/increased 300 mouse/liver B2 mouse/] iver 132 
liver weight 

Aldrin --/-- rat/1 i ver lesions 1000 mouse/liver B2 mouse/liver ll2 

Heptachlor epoxide --/-- --/-- mouse/] iver 82 mouse/] iver 132 

Endosulfan --/-- rat/mild kidney 3000 --1-- --/--
lesions 



- - - - - - - - - - - - - - - - - - -
Table 7-18 
(continued) 

Page 8 

Chronic Reference Dose SloQe Factor 
Chemical of 
Potential Concern Inhalation Oral Inhalation Oral 

Species/Effect Uncertaint Species/Effect Uncertaint} Species/Tumor Weidht of Species/Tumor Weidht of 
of Concern Factor 1 of Concern Site Evi ence Site Evi ence (2) Factor (1 

Dieldrin --1-- --/-- --/-- 82 mouse/1 i ver 82 

4,4'-DDE --/-- --/-- --/-- mouse, hamster/ 82 
1 iver 

Endrin --/-- dog/convulsions 
liver lesions 

& 100 --1-- --/--

Endosu lf an II --/-- rat/mild kidney 3000 --/-- --/--
lesions 

4,4'-DDD --/-- --/-- --/-- mouse/1 iver 82 

Endosu lfan sulfate --/-- --/-- --/-- --/--

4,4'-DDT --/-- rat/liver 1 es ions 100 mouse, rat/ 82 mouse, rat/ 82 
liver 1 iver 

Methoxychlor --/-- rat/fetotoxicity 100 --/-- --/--

Enrin ketone --/-- --/-- --/-- --/--

alpha-Chlordane --/-- rat/1 iver necrosis 1000 mouse/1 i ver 82 mouse/1 i ver 82 

gamma-Chlordane --/-- rat/1 i ver necrosis 1000 mouse/ 1 i ver 82 mouse/1 i ver 82 

Toxaphene --/-- --/-- mouse/ 1 i ver 82 mouse/1 i ver 82 

Polychlorinated 
(PCBs) 

biphenyls --/-- --/-- --/-- rat/liver 82 

TARGET ANALYTE LIST 

METALS 

Aluminum Data Inadequate --/-- --/-- --1--

Antimony --/cancer rat/reduced life 1000 --/-- --1-- r'---
s~an, altered 
b ood chemistries 

Arsenic --/cancer human/keratosis & human/respitra- A human/skin A 
hyperpigmentation tory tract 

Barium --/fetotoxicity 100 rat/increased blood 100 --/-- --/--
pressure 



- - -

Chemical of 
Potential Concern 

Beryllium 

Cadmium {water) (4) 

Cadmium (food/soil) (4) 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

I ron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Tha J l i um 

Vanadium 

- - -

Inhalation 

Species/Effect 
of Concern 

--/--

--/--

--/--

--/--

--/--

--/cancer 

--/--

--/--

Data inadequate 

--/CNS effects 

--/--

human/CNS 

human/neurotoxicity 

--/cancer 

--/--

--/--

--/--

--/--

--/--

--/--

- - - - -
Table 7-18 
(continued) 

Chronic Reference Dose 

Oral 

Uncertaintl Species/Effect Uncertaintl 
of Concern Factor (1 Factor (1 

rat/none observed 100 

human/cancer, 10 
renal damage 

human/cancer, 10 
renal damage 

--1--
rat/hepatotoxicity 1000 

rat/not defined 500 

--/--

human/local GI 
irritation 

--/--

--/CNS effects 

--/--

100 rat/reproductive 100 

30 rat/kidney effects 1000 

rat/reduced body 300 
& organ weight 

--/--

--/--

human/argyria 2 

--/--

rat/increased SGOT 3000 
& serum LDH levels, 
alopecia 

rat/none observed 100 

- - - - - - - -
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Slo~e Factor 

Inhalation Oral 

Species/Tumor 
Site 

We~tt of 
Ev1 ence 

Species/Tumor 
Site 

Wei~ht of 
Evi ence (2) 

human/lung BZ rat/total tumors BZ 

human/respiratory Bl --1--
tract 

human/respiratory Bl --/--
tract 

--/-- --1--
--/-- --/--

human/1 ung A --/--

--/-- --/--

--/-- --/--

--/-- --/--

--/-- BZ --/-- BZ 

--/-- --/--

--/-- --/--

--/-- --/--

human/respiratory A --/--
tract 

--/-- --/--

--/-- --/--

--/-- --/--

--/-- --/--

--1-- --/--

--/-- --/--



- - -

Chemical of 
Potential Concern 

Zinc 

Cyanide 

- - - - - - - -
Table 7-18 
(continued) 

Chronic Reference Dose 

Inhalation 

Species/Effect 
of Concern 

--/--

--/--

Uncertaint 
Factor 1 

Oral 

Species/Effect Uncertainty 
of Concern Factor (11 

rat/weight loss, 500 
thyroid effects & 
myelin degeneration 

rat/weight Joss, 500 
thyroid effects & 
myelin degeneration 

- - - - - - -
Page 10 

Slope Factor 

Inhalation 

Species/Tumor 
Site 

--/--

--1--

Weight of 
Evidence 

Oral 

Species/Tumor 
Site 

--/--

--/--

Weight of 
Evidence {2) 

-



- - - -
Chemical Group of 
Potential Concern 

- - -
Representative 

Compound 

TENTATIVELY IDENTIFIED COHPOUHDS {5} 

Propyl Benzenes Cumene 

Propenyl Benzenes Methyl Styrene 

Ethyl Methyl Benzenes Ethyl toluene 

Diethyl Benzenes Ethyl benzene 

Methyl Propyl Benzenes Cumene 

~1ethy 1 Etheny 1 Benzenes Methyl Styrene 

Methyl Pheny 1 Benzenes Naphthalene 

Trimethyl Benzenes Trimethyl benzene 

Dimethyl ethyl benzenes Ethyl benzene 

Tetramethyl Benzenes Trimethyl benzene 

Oxygenated Benzenes Benzaldehyde 

Halogenated Benzenes o-chlorotoluene 

- -- -Table 7-18 
(continued) 

Inhalation 

Species/Effect 
of Concern 

rat/CNS involvement, 
nasal irritation 

mouse/nasal lesions 

Data inadequate 

--/--

rat/CNS involvement, 
nasal irritation 

mouse/nasal lesions 

--/--

Data Inadequate 

--1--

Data Inadequate 

--/--

--1--

- - - --
Chronic Reference Dose 

Uncertaintl 
Factor (1 

10,000 

1000 

10,000 

1,000 

Ora 1 

Species/Effect 
of Concern 

rat/renal 

mouse/nasal lesions 

--/--

rat/hepatotoxicity, 
nephrotoxicity 

rat/renal 

mouse/nasal lesions 

rat/decreased body 
weight gain 

--/--

rat/hepatotoxicity, 
nephrotoxicity 

--/--

rat/kidney, 
forestomach 

rat/decreased body 
weight gain 

- -
Page 11 

Uncertaintl 
Factor (1 

3,000 

1,000 

3,000 

1,000 

10,000 

1 '000 

1,000 

1 '000 

-



- ---
Chemical Group of 
Potential Concern 

Nitrogenated Benzenes 

Cyclic alkanes 

Cyclic Alkenes 

Halogenated Alkanes 

n-chain Alkanes 

Branched A 1 kanes 

-

Branched Alkenes/Alkynes 

Ethers 

Methylated Naphthalenes 

Phthalates 

Methylated Phenols 

Methylated Ketones 

Simple Ketones 

Cyclic Ketones 

Dials 

Simple Alcohols 

Straight chain 
alkenes/alkynes 

- -
Representative 

Compound 

Nitrobenzene 

-

Methylcyclohexane 

Vinylcyclohexane 

1,1,1-Trichloroethane 

n-hexane 

n-hexane 

Vinyl cyclohexene 

Ethyl ether 

Naphthalene 

Phthalic anhydride 

Cresol 

Acetone 

2-butanone 

Isophorone 

Ethylene glycol 

1-butanol 

Vinyl cyclohexene 

- - -
Table 7-18 
(continued) 

-- --- - -
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Chronic Reference Dose 

Inhalation 

Species/Effect 
of Concern 

mouse/hematological, 
adrenal, renal & 
hepatic lesions 

--/-­

·-/--

Uncertaintl 
Factor ( 1 

300 

guinea pig/hepatotoxicity 1,000 

human/neurotoxicity 300 

human/neurotoxicity 300 

Data Inadequate 

--/-­

·-/--

--/--

--/--

~-/--

rat/CNS 

--/-­

·-1--

--/--

Data Inadequate 

1,000 

Species/Effect 
of Concern 

Oral 

mouse/hematological, 
adrenal, renal & 
hepatic lesions 

--1--

·-1--

guinea pig/ 
hepatotox1city 

rat/neuropathy 
or testicular atrophy 

rat/neuropathy or 
testicular atrophy 

--/--

rat/liver effects 

rat/decreased body 
weight gain 

mouse/lung & kidney 
histopathology 

rat/reduced body 
weight gain, 
neurotoxicity 

rat/increased liver & 
kidney weight, 
nephrotoxicity 

rat/fetotoxicity 

Uncertaintl 
Factor (1 

1,000 

1,000 

10,000 

10,000 

1,000 

lO. 000 

1, 000 

1,000 

1, 000 

1, 000 

dog/kidney lesions 1,000 

rat/mortality, liver 100 
& kidney effects 

rat/effects on erythrocyte 1,000 

--/--

-



-- - -
Chemical Group of 
Potential Concern 

- .. -
Representative 

Compound 

-- ... -
Table 7-18 
(continued) 

-
Inhalation 

- - -· -
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Chronic Reference Dose 

Oral 

Species/Effect 
of Concern 

uncertainti 
Factor (1 

Species/Effect 
of Concern 

uncertaintl 
Factor (1 

Cyclic Alcohols Benzyl alcohol --/-- rat/hyperplasia of the 
epithelium of the 
forestomach 

1 '000 

Oxygenated Alcohols 

Cyclic Acids 

Ethyl glycol 
monobutyl ether 

Benzoic acid 

rat/altered 
hematology 

--/--

1,000 --/--

human/irritation, 
malaise 

Non-Cyclic Acids Acrylic acid mouse/lesions of the 
nasal mucosa 

1,000 rat/reduced body weight, 
altered organ weights 

1,000 

Amines Coprolactam 

PCBs 

--/-- rat/reduced body weight 

Polychlorindated 
Biphenyls (PCBs) 

--/-- --/--

Furans Tetrahydrofuran --/-- mouse/hepatic 

I) 

lesions · 

A reference dose (RFD) is derived from a pertinent toxicity study(s), and is an estimate of the "safe" level of chemical 
intake over a set length of exposure (e.g., chronic) for humans. Many assumptions must be made when predictin~ this "safe" 
chemical intake level (i.e., RFD) from a laboratory study. Uncertainty factors (UFs) are applied when estimat1ng the RFD 
for the following reasons. · 

A UF of 10 is used to account for variation in the general population and is intended to protect sensitive 
subpopulations (e.g., elderly, children). 

A UF of 10 is used when extrapolating from animal data to humans. This factor is intended to account for the 
interspecies variability between humans and other mammals. 

A UF of 10 is used when a RFD is derived from a subchronic instead of a chronic toxicity study. 

A UF of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse affect level (NOAEL). to 
derive a RFD. This factor is intended to account for the uncertainty associated with extrapolating from toxic levels of 
chemical exposure (i.e., LOAEL) to nontoxic levels of chemical exposure (i.e., NOAEL). 

In certain cases, a modifying factor (MF) is used to account for further uncertainty associated with the toxicity study 
used to develop the RFD. The MF may vary from >0 to 10. 

The u~certainty factors presented in this table represent the product of all the uncertainty factors (and modifying 
factors) used to derive the RFD (e.g., 10x10x10 = 1000). 

100 

1000 

-



2) 

3) 

4) 

5) 

~- - -- - .. ~-
Table 7-18 
(continued) 

- - - .._,- -·-
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This code represents the U.S. EPA weight-of-evidence classification system for carcinogenicity for chemicals. 
is a description of the classification by group. 

The following 

A 

81 or 82 

c 

0 

E 

Description 

Known human carcinogen 

Probable human carcinogen 

81 indicates that limited human data on the carcinogenicity of the chemical are available. 

82 indicates sufficient evidence of carcinogenicity in animals and inadequate or no 

evidence of carcinogenicity in humans exists. 

Possible human carcinogen 

Not classifiable as to human carcinogenicity 

Evidence of noncarcinogenicity for humans 

The slope factor for benzo(a)pyrene was used to represent the carcinogenic potential of the carcinogenic polynuclear 
aromatic hydrocarbons (PAHs). 

Toxicity values have been developed separately for ingestion of cadmium in water and cadmium ingestion with solids (i.e., 
food or soil). 

Tentatively identified compounds (TICs) were grouped based on similar chemical structure. Compounds of similar chemical 
structure are assumed to have similar toxicological properties. For each TIC grouping, a representative compound was 
chosen for which there was a reference dose (RFD). The RFD for the representative compound was used to represent the toxic 
potential of the particular TIC group. 

LEGEND 

information not available 

data inadequate= presently, toxicity data is inadequate for reference dose or slope factor derivation. 

BCC/JLV/vlr/JH/MWK 
[ccf-400-9la] 
60251. 17 

-



- - .. - - ·-·-- - - - -
Table 7-19 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

Medium: 
Source Area: 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Groundwater Population: Offsite Resident 
Lower Aquifer Land Use: Current Site Conditions 

-

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. 

SEMI VOLATILES 

bis(2-Chloroethyl) ether NO NO NO O.Oe+OO 0.0 1.1e-06 

METALS 

Arsenic 6.0e-04 1.9e-01 NO 2.0e-01 16.5 4.6e-07 
Barium 6.9e-03 1.2e-01 NO 1.2e-01 10.5 NO 

Manganese 1.5e-02 2.1e-01 NO 2.2e-01 18.8 NO 
Mercury 6.1e-04 3.2e-02 NO 3.2e-02 2.7 NO 

TIC Groupings 

Cyclic Alcohols 2.3e-03 2.4e-01 NO 2.4e-01 20.2 NO 
Oxygenated Alcohols NO NO 3.4e-01 3.4e-01 28.9 NO 

Total Total Total Total Total Total 
2.7e-02 8.1e-01 3.5e-01 1.2e+OO 100.0 1.6e-06 

Total Risk All Routes 2.3e+OO Total Risk All 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Ingestion 

1. 1e-04 

1.5e-04 
NO 
NO 
NO 

NO 
NO 

Total 
2.6e-04 

Routes 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jahtcaw 
VERSION 6/26/91 
[ACS.2020.BRAJB-Tr.Y20 

Inhalation 

2.7e-05 

NO 
NO 
NO 
NO 

NO 
NO 

Total 
2.7e-05 
5.9e-04 

- - -

Total % of Total 

1.4e-04 48.5 

1.5e-04 51.5 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

O.Oe+OO 0.0 
O.Oe+OO 0.0 

Total Total 
2.9e·04 100.0 



- - - - - - - - - - - -
Table 7-20 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Ambient Air 
Source Area: VOC Emissions 

CHEMICAL OF POTENTIAL. 
CONCERN 

Population: Offsite Resident 
Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation % of Total 

VOLATILES 

Chloroethane 
Methylene chloride 
1,1-Dichloroethene 

Chloroform 
2-Butanone 

1, 1,1-Trichloroethane 
Carbon tetrachloride 

Trichloroethene 
Benzene 

Xylenes (mixed) 

TIC GROUPINGS 

n-chain All<anes 
Non-Cyclic Acids 

3.4e·01 
1.4e-04 

NO 
NO 

5.0e-02 
3.2e-02 

NO 
NO 
NO 

1.0e-02 

3.3e-02 
4.4e-01 

Total 
9.3e-01 

36.1 
0.0 
0.0 
0.0 
5.4 
3.5 
0.0 
0.0 
0.0 
1.1 

3.5 
47.1 

Total 
100.0% 

NO 0.0 
2.5e-06 1.6 
7.2e-05 46.6 
2.9e-05 18.8 

NO 0.0 
NO 0.0 

4.3e-05 27.7 
4.3e·06 2.8 
1. 7e-06 1.1 

NO 0.0 

NO 0.0 
NO 0.0 

Total Total 
1.6e-04 100.0% 

This table presents risl< values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risl<s greater than 1.0e·06. Chemicals of potential concern with risl< values less 
than both of these levels are not shown. 

Hazard quotients and cancer risl<s are unitless values which represent the probability of incurring an adverse 
health effect. These risl< values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily lntal<e 1 Reference Dose 
Cancer Risl< = Chronic Daily lntal<e x Slope Factor 

Hazard quotients and cancer risl<s are summarized for applicable routes of exposure. Values for each route are 

-

summed to arrive at an exposure pathway total risl< value. The percentage of total risl< is also shown for each compound. 

In some cases risl<s were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6/15/91 
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- - - -
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Table 7-21 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Ambient Air 
Source Area: Fugitive Dust 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Offsite Resident 
Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation X of Total 

Total Hazard risk less than 0.01 
Total cancer risk less than 1e-6 

Total 
3.4e-04 

Total 
100% 

Total 
5.2e-09 

Total 
100% 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

-

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6/15/91 
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Table 7-22 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemica! Services Remedial Investigation 
Griffith, Indiana 

Mediun: Groundwater Population: Offsite Child Resident 
Source Area: Upper Aquifer Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

Chloromethane NO NO O.Oe+OO 0.0 8.1e-06 1. 7e-08 8.1e-06 0.0 
Vinyl chloride NO NO O.Oe+OO 0.0 2.8e-03 1.2e-05 2.9e-03 16.9 

Methylene chloride 6.4e-01 2_2e-03 6.4e-01 0.4 4.1e-05 1.4e-07 4.1e-05 0.2 
Acetone 4.3e+01 1. 7e-01 4.3e+01 27.7 NO NO O.Oe+OO 0.0 

1,1-Dichloroethane 8.5e-01 3.6e-03 8.5e-01 0.6 NO NO O.Oe+OO 0.0 
1,2-0ichloroethene (cis) 1.2e+OO 4.9e-03 1.2e+OO 0.8 NO NO O.Oe+OO 0.0 

2-Butanone 6.3e+OO 2. 7e+OO 9.0e+OO 5.8 NO NO O.Oe+OO 0.0 
Trichloroethene NO NO O.Oe+OO 0.0 1.9e-06 8.1e-09 1.9e-06 0.0 

Benzene NO NO O.Oe+OO 0.0 1.3e-02 2.6e-04 1.3e-02 79.6 
4-Methyl-2-pentanone 8.4e+01 1.8e-01 8.4e+01 54.3 NO NO O.Oe+OO 0.0 

Tetrachloroethene 3.4e-01 1.5e-03 3.5e-01 0.2 2.5e-05 1. le-07 2.5e-05 0.1 
Toluene 1. 5e-01 6.5e-04 1.5e-01 0.1 NO NO O.Oe+OO 0.0 

Chlorobenzene 3.5e-01 4.4e-04 3.5e-01 0.2 NO NO O.Oe+OO 0.0 
Ethyl benzene 2.8e+OO 4.3e-03 2.8e+OO 1.8 NO NO O.Oe+OO 0.0 

Xylenes (mixed) 1.3e-01 2.8e-04 1.3e-01 0.1 NO NO O.Oe+OO 0.0 

SEMI VOLATILES 

bis(2-Chloroethyl) ether NO NO O.Oe+OO 0.0 8.6e-06 3.7e-06 1.2e-05 0.1 
2,4-0imethylphenol 1.6e-02 3.1e-04 1.6e-02 0.0 NO NO O.Oe+OO 0.0 

PESTICIDE/PCB 

PCB NO NO O.Oe+OO 0.0 4.8e-04 1.2e-06 4.8e-04 2.9 

METALS 

Arsenic 5.1e-03 1.4e-02 1. 9e-02 0.0 1.3e-06 3.6e-06 4.9e-06 0.0 
Bariun 3.9e-02 5.6e-03 4.5e-02 0.0 NO NO O.Oe+OO 0.0 

Lead 5.6e-03 8. 1e-03 1.4e-02 0.0 NO NO O.Oe+OO 0.0 
Manganese 2.3e-01 2.6e-02 2.5e-01 0.2 NO NO O.Oe+OO 0.0 
Thall iun 1.3e-01 1 .8e-02 l.Se-01 0.1 NO NO O.Oe+OO 0.0 

TIC Groupings 

Propyl Benzenes 4.3e-01 9.3e-04 4.3e-01 0.3 NO NO O.Oe+OO 0.0 
Propenyl Benzenes 2.9e-01 6.2e-04 2.9e-01 0.2 NO NO O.Oe+OO 0.0 

Ethyl Methyl Benzenes 9.4e-02 4.0e-04 9.4e-02 0.1 NO NO O.Oe+OO 0.0 
Oiethyl Benzenes 3.1e-01 4.8e-04 3.1e-01 0.2 NO NO O.Oe+OO 0.0 

Methyl Propyl Benzenes l.Oe-01 2.2e-04 1.0e-01 0.1 NO NO O.Oe+OO 0.0 
Trimethyl Benzenes 2.3e-01 9.9e-04 2.3e-01 0.2 NO NO O.Oe+OO 0.0 
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Table 7-22 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN t.OE-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medi~B: Groundwater Population: Offsite Child Resident 
Source Area: Upper Aquifer Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion 

Dimethyl ethyl benzenes 1.6e+OO 2.5e-03 1.6e+OO 1.0 NO NO 
Tetramethyl Benzenes 4. 7e-02 2.0e-04 4.7e-02 0.0 NO NO 
Oxygenated Benzenes 2.6e-01 5.6e-04 2.6e-01 0.2 NO NO 

Halogenated Benzenes 8.6e-03 3.7e-03 1.2e-02 0.0 NO NO 
Halogenated Alkanes 1.3e-01 5.4e-04 1.3e-01 0.1 NO NO 
Branched Alkanes 3.5e+OO 7.4e-03 3.5e+OO 2.3 NO NO 

Ethers t.Se-02 1.9e-03 1.6e-02 0.0 NO NO 
Methylated Naphthalenes 1.6e-02 1.1e-02 2.7e-02 0.0 NO NO 

Methylated Phenols 1.2e-02 2.4e-03 1.5e-02 0.0 NO NO 
Methylated Ketones 1.1e-02 4.3e-05 1.1e-02 0.0 NO NO 

Siq:>le Ketones S.Oe-01 1.1e-03 S.Oe-01 0.3 NO NO 
Cyclic Ketones 1.3e-01 2.8e-04 1.3e-01 0.1 1.6e-05 3.3e-08 
Siq:>le Alcohols 1.2e-01 2.5e-04 1.2e-01 0.1 NO NO 
Cyclic Alcohols 9.5e-03 4.1e-03 1.4e-02 0.0 ND ND 

Non-Cyclic Acids 4.0e+OO B.Se-03 4.0e+OO 2.6 NO NO 
Amines 1.9e-02 4.0e-05 1.9e-02 0.0 NO NO 

Total Total Total Total Total Total 
1.5e+02 3.2e+OO 1.5e+02 100 1. 7e-02 2.8e-04 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than t.Oe-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Oose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are s~Bmarized for applicable routes of exposure. Values for each route are 
s~Bmed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
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Total 

O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
1.6e-05 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 

Total 
1. 7e-02 

-· - - -

X of Total 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 

Total 
100 
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Table 7-23 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Surface Soils Population: Child Trespasser 
Source Area: Kapica Pazmey Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

VOLATILES 

1,2-Dichloroethene (cis) 1.2e-02 3.6e-04 1.2e-02 0.0 NO ND O.Oe+OO 0.0 
Trichloroethene NO NO O.Oe+OO 0.0 3.9e-06 1.3e-07 4.0e-06 0.1 

4-Methyl-2-pentanone 1.6e-01 2.6e-03 1.6e-01 0.1 ND NO O.Oe+OO 0~0 
Tetrachloroethene 1.2e+OO 3.8e-02 1.2e+OO 0.7 8.4e-05 2.7e-06 8.7e-05 1.5 

Toluene 1.4e+OO 4.5e-02 1.4e+OO 0.8 ND NO O.Oe+OO 0.0 
Chlorobenzene 1.5e-02 1.5e-04 1.5e-02 0.0 NO NO O.Oe+OO 0.0 
Ethyl benzene 1.3e+OO 2.0e-02 1.3e+OO 0.7 ND ND O.Oe+OO 0.0 

Styrene 1.9e-03 5.5e-05 1.9e-03 0.0 1.6e-06 4.7e-08 1.7e-06 0.0 
Xylenes (mixed) 3.4e-01 5.5e-03 3.4e-01 0.2 ND ND O.Oe+OO 0.0 

SEMIVOLATILES 

Isophorone 1.4e-02 2.3e-04 1.4e-02 0.0 1. 7e-06 2.7e-08 1.7e-06 0.0 
Naphthalene 4.2e-01 1.2e-02 4.3e-01 0.2 ND ND O.Oe+OO 0.0 

Di-n-butylphthalate 1.5e-02 4.5e-04 1.6e-02 0.0 NO ND O.Oe+OO 0.0 
bis(2-ethylhexyl)phthalate 1.6e+OO 1.3e-02 1.6e+OO 0.9 6.3e-05 5.1e-07 6.4e-05 1.1 

Di-n-octyl Phthalate 5.6e-02 9.0e-04 5.7e-02 0.0 ND ND O.Oe+OO 0.0 
Total Carcinogenic PAHs NO NO O.Oe+OO 0.0 6.7e-04 1.1e-05 6.8e-04 11.9 

PESTICIDE/PCB 

Aldrin 8.6e-02 1.4e-03 8.7e-02 0.0 6.3e-06 1.0e-07 6.4e-06 0.1 
Endosulfan 2.5e-02 4.0e-04 2.5e-02 0.0 ND ND O.Oe+OO 0.0 

PCB NO NO O.Oe+OO 0.0 4.7e-03 1. 7e-04 4.9e-03 85.2 

METALS 

Antimony 2.1e+OO 1.0e-01 2.2e+OO 1.2 ND ND O.Oe+OO 0.0 
Bariun 8.0e-01 3.9e-02 8.4e-01 0.5 ND ND O.Oe+OO 0.0 

Cadmiun (food/soil) 1.2e+OO 8.3e-02 1.3e+OO 0.7 NO NO O.Oe+OO 0.0 
Chromiun VI 6.0e-01 2.9e-01 8.9e-01 0.5 ND ND O.Oe+OO 0.0 

lead 1.1e+02 5.5e+01 1. 7e+02 92.7 ND NO O.Oe+OO 0.0 
Manganese 1. 9e-01 7.3e-03 2.0e-01 0.1 NO NO O.Oe+OO 0.0 
Mercury 1.0e-01 1.5e-02 1.2e-01 0.1 NO NO O.Oe+OO 0.0 
Nickel 4.8e-02 4.7e-03 5.3e-02 0.0 NO NO O.Oe+OO 0.0 
Silver 4.0e-02 3.9e-03 4.4e-02 0.0 NO NO O.Oe+OO 0.0 

Vanadiun 6.7e-02 3.2e-03 7.0e-02 0.0 NO NO O.Oe+OO 0.0 
Zinc 1. 3e-01 3.8e-02 1. 7e-01 0.1 NO ND O.Oe+OO 0.0 

TIC Groupings 
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Table 7-23 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0-01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Surface Soils Population: Child Trespasser 
Source Area: Kapica Pazmey Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion 

Propenyl Benzenes 1.6e-01 2.5e-03 1.6e-01 0.1 
Ethyl Methyl Benzenes 2.7e-02 8.8e-04 2.8e-02 0.0 

Dimethyl ethyl benzenes 1.8e-02 2.8e-04 1.8e-02 0.0 
n-chain Alkanes 1.4e-01 2.3e-03 1.4e-01 0.1 

Branched Alkanes 1.6e-01 2.5e-03 1.6e-01 0.1 
Non-Cyclic Acids 9.5e-02 1.5e-03 9.7e-02 0.1 

Total Total Total Total 
1.3e+02 5.6e+01 1.8e+02 100.0 

This table presents risk values for chemicals of potential concern which are associated with 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with 
than both of these levels are not shown. 

ND 
NO 
ND 
NO 
NO 
ND 

Total 
S.Se-03 

hazard quotients 
risk values less 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 

ND 
ND 
ND 
ND 
NO 
NO 

Total 
1.9e-04 

summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
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Total % of Total 

O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

Total Total 
5.7e-03 100.0 

.. -
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CHEMICAL OF POTENTIAL 
CONCERN 
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Table 7-24 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

- -
Medium: Surface Water 

Source Area: ACS 
Population: Child Trespasser; Onsite Child Resident 

Land Use: Current Conditions; Future Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

VOLATILES 

Acetone 
1,2-0ichloroethene (cis) 

Benzene 
4-Methyl-2-pentanone 

Ethyl benzene 

SEMIVOLATILES 

bis(2-Chloroethyl) ether 
4-Methylphenol 

PEST! C I DE/PCB 

PCB 

METALS 

Arsenic 
Barium 
Lead 

Manganese 

TIC Groupings 

n-chain Alkanes 
Non-Cyclic Acids 

Amines 

2.9e-01 
2.3e-02 

NO 
1.4e-01 
1.0e-02 

NO 
1.8e-02 

NO 

S.Oe-03 
9.8e-03 
3.6e-02 
4.9e-02 

3.1e-01 
3.6e-01 
1. 7e-02 

Total 
1.3e+OO 

2.7e-04 2.9e-01 21.7 
2.1e-05 2.3e-02 1.7 

NO O.Oe+OO 0.0 
7.0e-05 1.4e-01 10.7 
3.8e-06 1.0e-02 0.8 

NO O.Oe+OO 0.0 
8.4e-04 1.9e-02 1.5 

NO O.Oe+OO 0.0 

3.2e-03 8.2e-03 0.6 
3.3e-04 1.0e-02 0.8 
1.2e-02 4.8e-02 3.7 
1.3e-03 5.0e-02 3.8 

1.5e-04 3.1e-01 23.5 
1.8e-04 3.6e-01 27.2 
8.5e-06 1. 7e-02 1.3 

Total Total Total 
2.0e-02 1.3e+OO 100.0 

This table presents risk values for chemicals of potential concern which are associated with 
greater than 0.01 or cancer risks greater than l.Oe-06. Chemicals of potential concern with 
than bath of these levels are not shown. 

NO 
NO 

3.0e-05 
NO 
NO 

8.6e-06 
NO 

1.2e-04 

1.3e-06 
NO 
NO 
NO 

NO 
NO 
NO 

Total 
1.6e-04 

hazard quotients 
risk values less 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor · 

NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 

1.4e-07 3.0e-05 19.1 
NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 

8.6e-07 9.4e-06 6.0 
NO O.Oe+OO 0.0 

6.6e-08 1.2e-04 73.4 

8.2e-07 2.1e-06 1.3 
NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 

NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 
NO O.Oe+OO 0.0 

Total Total Total 
1. 9e-06 1.6e-04 100.0 

- -
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Table 7·24 

·SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Surface Water 
Source Area: ACS 

Population: Child Trespasser; 
Land Use: Current Conditions; 

Onsite Child Resident 
Future Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 
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Table 7-25 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

- .. 

MedilJll: Sediment 
Source Area: ACS 

Population: Child Trespasser; Onsite Child Resident 
Land Use: Current Conditions; Future Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Dermal Absorp. Ingestion Total X of Total Dermal Absorp. Ingestion Total X of Total 

SEMIVOLATI LES 

bis(2-Chloroethyl) ether 
bis(2-ethylhexyl)phthalate 

Total Carcinogenic PAHs 

PESTICIDE/PCB 

Heptachlor epoxide 
PCB 

TIC Groupings 

PCBs 

p 

p 

p NO 
1.5e-02 

p ND 

p 6.0e-02 
p NO 

p NO 

Total 
8.7e-02 

NO O.Oe+OO 0.0 
6.0e-05 1.5e-02 17.0 

NO O.Oe+OO 0.0 

4.9e-04 6.0e-02 69.0 
NO O.Oe+OO 0.0 

NO O.Oe+OO 0.0 

Total Total Total 
6.7e-04 8.7e-02 100.0 

This table presents risk values for chemicals of potential concern which are associated with 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with 
than both of these levels are not shown. 

1. 7e-06 
5.9e-07 
1.5e-04 

1.0e-06 
5.9e-05 

NO 

Total 
2.1e-04 

hazard quotients 
risk values less 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

1.3e-08 
2.4e-09 
1.2e-06 

8.2e-09 
1.1e-06 

1.2e-06 

Total 
3.5e-06 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 
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1. 7e-06 0.8 
6.0e-07 0.3 
1.5e-04 69.6 

1.0e-06 0.5 
6.0e-05 27.8 

1.2e-06 0.6 

Total Total 
2.2e-04 100.0 

- -
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Table 7-26 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Ambient Air 
Source Area: voc Emissions 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Child Trespasser 
Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation X of Total Inhalation X of Total 

VOLATILES 

Vinyl chloride 
Chloroethane 

Methylene chloride 
1, 1-Dichloroethene 

Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 

Trichloroethene 
Benzene 

4-Methyl-2-pentanone 
Tetrachloroethene 

Toluene 
Xylenes (mixed) 

TIC Groupings 

Halogenated Alkanes 
n-chain Alkanes 

Branched Alkanes 
Non-Cyclic Acids 

NO 
1.9e+OO 
7.9e-04 

ND 
ND 
ND 

2.8e-01 
1.8e-01 

ND 
ND 
ND 

S.Oe-02 
ND 

2.3e-02 
5.7e-02 

2.6e-02 
1.8e-01 
4.7e-02 
2.5e+OO 

Total 
5.3e+OO 

0.0 
36.1 
0.0 
0.0 
0.0 
0.0 
5.4 
3.5 
0.0 
0.0 
0.0 
0.9 
0.0 
0.4 
1.1 

0.5 
3.5 
0.9 
47.1 

100.0% 

1.3e-06 
ND 

4.7e-06 
1.4e-04 
5.5e-05 
1.2e-06 

ND 
ND 

8. 1e-05 
8.1e-06 
3.3e-06 

ND 
1.1e-06 

ND 
ND 

ND 
ND 
ND 
ND 

Total 
2.9e-04 

0.4 
0.0 
1.6 
46.6 
18.8 
0.4 
0.0 
0.0 
27.7 
2.8 
1.1 
0.0 
0.4 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

100.0% 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 

-

summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 

- - - -



- - - - - - - - - - - - -
Table 7-26 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0-01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Ambient Air 
Source Area: voc Emissions 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Child Trespasser 
Land Use: current Site Conditions 

HAZARO QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation % of Total 

JAH/jah/BJC 
VERSION 6/15/91 
[ACS.2020.BRAJF-T.~20 

- - - - -
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Table 7-27 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Ambient Air 
Source Area: Fugitive Dust 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Child Trespasser 
Land Use: Current Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation X of Total 

Total hazard risk less than 0.01 
Total Cancer risk less than 1e-6 

Total 
3.9e-04 

Total 
100% 

Total 
2.0e-09 

Total 
100% 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 

-

summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6/15/91 
[ACS.2020.BRA]G-T.Y20 

- - -



- - - - - - - - - - - - -
Table 7-28 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Population: ACS Worker Medium: Ambient Air 
Source Area: VOC Emissions Land Use: Current Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation % of Total 

VOLATILES 

Vinyl chloride 
Chloroethane 

Methylene chloride 
1,1-Dichloroethene 

Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 

Trichloroethene 
1,1,2-Trichloroethane 

Benzene 
4-Methyl-2-pentanone 

Tetrachloroethene 
Toluene 

Chlorobenzene 
Xylenes (mixed) 

TIC Groupings 

Trimethyl Benzenes 
Halogenated Alkanes 

n-chain Alkanes 
Branched Alkanes 
Non-Cyclic Acids 

NO 
3.6e+OO 
1.5e-03 

NO 
NO 
NO 

5.3e-01 
3.4e-01 

NO 
NO 
NO 
NO 

9.3e-02 
NO 

4.4e-02 
1.2e-02 
1.1e-01 

1.1e-02 
S.Oe-02 
3.5e-01 
8.9e-02 
4.6e+OO 

Total 
9.9e+OO 

0.0 
36.1 
0.0 
0.0 
0.0 
0.0 
5.4 
3.5 
0.0 
0.0 
0.0 
0.0 
0.9 
0.0 
0.4 
0.1 
1.1 

0.1 
0.5 
3.5 
0.9 
47.1 

Total 
100.0% 

7.3e-06 0.4 
NO 0.0 

2.7e-05 1.6 
7.7e-04 46.6 
3.1e-04 18.8 
6.8e-06 0.4 

NO 0.0 
NO 0.0 

4.6e-04 27.7 
4.6e-05 2.8 
1.6e-06 0.1 
1.9e-05 1.1 

NO 0.0 
6.0e-06 0.4 

NO 0.0 
NO 0.0 
NO 0.0 

NO 0.0 
NO 0.0 
NO 0.0 
NO 0.0 
NO 0.0 

Total Total 
1.6e-03 100.0% 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. ·Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
·Cancer Risk = Chronic Daily Intake x Slope Factor 

- - - - -



- - - - - - - - - - - - -
Table 7-28 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Population: ACS Worker Medium: Ambient Air 
Source Area: VOC Emissions Land Use: Current Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation % of Total 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 

-

summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6/15/91 
[ACS.2020.BRA)J-T.W20 

- - - -



.. .. .. .. .. .. .. .. .. .. .. .. .. 
Table 7-29 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Population: ACS ~orker Medium: Ambient Air 
Source Area: Fugitive Dust Land Use: Current Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS CANCER RISKS 

.. 

Inhalation % of Total Inhalation % of Total 

Total Hazard risk less than 0.01 
Total cancer risk less than 1e-6 

Total 
7.4e-04 

Total 
100% 

Total 
1.1e-08 

Total 
100% 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals. of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 

.. 

summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6/15/91 
[ACS.2020.BRAJK-T.W20 

.. .. .. .. 



- - - - - - - - - - - - - -
Table 7-30 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Groundwater 
Source Area: Lower Aquifer 

Population: 
Land Use: 

Offsite Resident 
Future Site Conditions 

- -

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion 

SEMI VOLATILES 

bis(2-Chloroethyl) ether 

METALS 

NO NO NO O.Oe+OO 0.0 1.6e-06 

Arsenic 
BarilJill 

Manganese 
Mercury 

Vanadillll 

7.5e-04 Z.Se-01 NO 2.5e-01 18.9 5.8e-07 

TIC Groupings 

Cyclic Alcohols 
Oxygenated Alcohols 

7.4e-03 
1.8e·02 
8.7e-04 
5.7e-04 

2.3e-03 
NO 

1.3e-01 NO 
2.5e-01 NO 
4.5e-02 NO 
9.8e-03 NO 

2.4e-01 NO 
NO 3.4e-01 

1.3e-01 10.2 NO 
2.7e-01 20.3 NO 
4.6e-02 3.5 NO 
1.0e-02 0.8 NO 

2.4e-01 18.4 NO 
3.4e-01 26.2 NO 

3.1e-02 9.3e-01 3.Se-01 3.Se-01 100.0 2.1e-06 
Total Risk All Routes 1.3e+OO Total Risk All 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than l.Oe-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability-of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

1.6e-04 

1.9e-04 
NO 
NO 
NO 
NO 

NO 
NO 

3.5e-04 
Routes 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined CND) because reference doses or slope factors were not available. 

JAH/jah/caw 
VERSION 6/25/91 
(ACS.2020.BRAJB-T.W20 

Inhalation 

3.9e-05 

NO 
NO 
NO 
NO 
NO 

NO 
NO 

3.9e-05 
3.9e-04 

- - -

Total % of Total 

z.oe-04 51.5 

1.9e-04 48.5 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

O.Oe+OO 0.0 
O.Oe+OO 0.0 

1.3e-05 100.0 



- - - - - - - - - - - - - - - - --- -
Table 7·31 

SUMMARY OF NON CANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Groundwater Population: Onsite Resident 
Source Area: Upper Aquifer Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total % of Total 

VOLATILES 

Chloromethane NO NO NO O.Oe+OO 0.0 4.2e-06 1.1e·05 2.3e-06 1. 7e-05 0.0 
Vinyl chloride NO NO NO O.Oe+OO 0.0 3.3e-03 1. 7e-02 1.1e-03 2.1e·02 24.4 
Chloroethane NO NO 2.5e-02 2.5e·02 0.0 NO NO NO O.Oe+OO 0.0 

Methylene chloride 4.4e·02 1.8e-01 1.6e-03 2.3e-01 0.1 8.5e·06 3.5e·05 2.8e-05 7.2e-05 0.1 
Acetone 5.8e+OO 2.8e+01 NO 3.4e+01 10.3 NO NO NO O.Oe+OO 0.0 

1, 1-Dichloroethane 1.3e-01 6.9e·01 3.0e·01 1. 1e+OO 0.3 NO NO NO O.Oe+OO 0.0 
1,2-0ichloroethene (cis) 2.4e-01 1.1e+OO NO 1.4e+OO 0.4 NO NO NO O.Oe+OO 0.0 

2-Butanone 2.4e-01 1.3e+02 3.0e+01 1.6e+02 47.3 NO NO NO O.Oe+OO 0.0 
Trichloroethene NO NO NO O.Oe+OO 0.0 1.2e-06 6.1e-06 4.0e-06 1.1e-05 0.0 

Benzene NO NO NO O.Oe+OO 0.0 1.5e-03 3.6e-02 1.5e-02 5.2e-02 60.5 
4-Methyl-2-pentanone 1.2e+01 3.1e+01 3.3e+01 7.6e+01 23.1 NO NO NO O.Oe+OO 0.0 

Tetrachloroethene 1.1e·01 5.7e·01 NO 6.8e-01 0.2 2.4e-05 1.2e·04 3.5e-06 1.5e-04 0.2 
Toluene 6.4e-02 3.3e-01 1.4e·02 4.1e·01 0.1 NO NO NO O.Oe+OO 0.0 

Chlorobenzene 9.0e-02 1.4e-01 2.4e-01 4.6e·01 0.1 NO NO NO O.Oe+OO 0.0 
Ethyl benzene 1. 7e-01 3.1e-01 1.4e·02 4.9e-01 0.2 NO NO NO O.Oe+OO 0.0 

Xylenes (mixed) 1. 7e·02 4.3e-02 1.2e·01 1.8e-01 0.1 NO NO NO O.Oe+OO 0.0 

SEMI VOLATILES 

Phenol 1.0e-04 1. 1e-02 NO 1.2e-02 0.0 NO NO NO O.Oe+OO 0.0 
bis(2-Chloroethyl) ~ther NO NO NO O.Oe+OO 0.0 3.3e-05 3.4e-03 8.1 e-04 4.2e-03 4.9 

1,4-Dichlorobenzene NO NO 9.8e-05 9.8e-05 0.0 1.4e-08 2.9e·06 NO 3.0e-06 0.0 
1,2-Dichlorobenzene 1.0e-04 1.0e·02 5.7e·03 1.6e-02 0.0 NO NO NO O.Oe+OO 0.0 

2-Methylphenol 4.1e-04 2.1e-02 NO 2.2e-02 0.0 NO NO NO O.Oe+OO 0.0 
bis(2-Chloroisopropyl)ether 2. 1e-03 2. 1e-01 NO 2.2e-01 0.1 NO NO NO O.Oe+OO 0.0 

4-Methylphenol 2.7e-02 1.3e+OO NO 1.3e+OO 0.4 NO NO NO O.Oe+OO 0.0 
lsophorone 4.9e-05 5.0e-03 NO S.Oe-03 0.0 1. 7e-08 1.8e·06 NO 1.8e·06 0.0 

2,4-0imethylphenol 3.4e·02 1.6e·01 NO 1.9e·01 0.1 NO NO NO O.Oe+OO 0.0 
Benzoic Acid 8.8e·05 1.4e-02 NO 1.4e·02 0.0 NO NO NO O.Oe+OO 0.0 

Naphthalene 2.9e·03 5. 1e·01 NO 5.1e·01 0.2 NO NO NO O.Oe+OO 0.0 
Pentachlorophenol 1.5e·05 2.9e·03 NO 2.9e·03 0.0 2.4e·08 4.4e-06 NO 4.4e·06 0.0 

bis(2·ethylhexyl)phthalate 1.6e·06 7.1e·02 NO 7. 1e·02 0.0 1.9e·10 8.6e-06 NO 8.6e·06 0.0 

PESTICIDE/PCB 

PCB NO NO NO O.Oe+OO 0.0 4.8e·03 2.8e·03 NO 7.6e·03 8.7 

METALS 

Arsenic 3.8e-03 1.2e+OO NO 1.2e+OO 0.4 2.9e·06 9. Se-04 ND 9.6e·04 1. 1 
Barium 4.4e·02 7.5e-01 NO 7.9e·01 0.2 NO NO ND O.Oe+OO 0.0 



- - - - - - - - - - - - - - - - - - -
Table 7-31 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Hediun: Groundwater Population: Onsite Resident 
Source Area: Upper Aquifer Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Inhalation Total % of Total Dermal Absorp. Ingestion Inhalation Total % of Total 

Beryll iun 4.2e-05 1.4e-03 NO 1.5e-03 0.0 3.8e-07 1.3e-05 NO 1.4e-05 0.0 
Cadmiun (water) 7.4e-03 1.8e-01 NO 1.8e-01 0.1 NO NO NO O.Oe+OO 0.0 

Chromiun VI 1.8e-04 2.2e-02 NO 2.2e-02 0.0 NO NO NO O.Oe+OO 0.0 
Lead S.Se-03 9.4e-01 NO 9.4e-01 0.3 NO NO NO O.Oe+OO 0.0 

Manganese 8.8e-02 1.2e+OO NO 1.3e+OO 0.4 NO NO NO O.Oe+OO 0.0 
Mercury 3.1e-03 1.6e-01 NO 1. 7e-01 0.1 NO NO NO O.Oe+OO 0.0 
Nickel 2.2e-03 7.6e-02 NO 7.8e-02 0.0 NO NO NO O.Oe+OO 0.0 

Thall iun 9.5e-02 1.6e+OO NO 1.7e+OO 0.5 NO NO NO O.Oe+OO 0.0 
Vanadiun 6.2e-03 1.1e-01 NO 1.1e-01 0.0 NO NO NO O.Oe+OO 0.0 

Zinc 1.2e-03 1.3e-01 NO 1.3e-01 0.0 NO NO NO O.Oe+OO 0.0 
Cyanide 5.9e-05 1.4e-02 NO 1.4e-02 0.0 NO NO NO O.Oe+OO 0.0 

TIC Groupings 

Propyl Benzenes 1. 7e-02 4.3e-02 8.2e-02 1.4e-01 0.0 NO NO NO O.Oe+OO 0.0 
Propenyl Benzenes 1.1e-02 2.9e-02 7.4e-03 4.7e-02 0.0 NO NO NO O.Oe+OO 0.0 

Ethyl Methyl Benzenes 3.6e-03 1.9e-02 S.Oe-04 2.3e-02 0.0 NO NO NO O.Oe+OO 0.0 
Diethyl Benzenes 1.2e-02 2.2e-02 9.6e-04 3.5e-02 0.0 NO NO NO O.Oe+OO 0.0 

Methyl Propyl Benzenes 3.9e-03 1.0e-02 1.9e-02 3.3e-02 0.0 NO NO NO O.Oe+OO 0.0 
Methyl Ethenyl Benzenes 8.3e-04 8.6e-02 1.2e-02 9.9e-02 0.0 NO NO NO O.Oe+OO 0.0 
Methyl Phenyl Benzenes 9.9e-04 1. 7e-01 NO 1. 7e-01 0.1 NO NO NO O.Oe+OO 0.0 

Trimethyl Benzenes 9.0e-03 4.6e-02 1.4e-02 6.9e-02 0.0 NO NO NO O.Oe+OO 0.0 
Dimethyl ethyl benzenes 6.1e-02 1.1e-01 4.9e-03 1.8e-01 0.1 NO NO NO O.Oe+OO 0.0 

Tetramethyl Benzenes 1.8e-03 9.3e-03 2.8e-03 1.4e-02 0.0 NO NO NO O.Oe+OO 0.0 
Oxygenated Benzenes 1.0e-02 2.6e-02 NO 3.6e-02 0.0 NO NO NO O.Oe+OO 0.0 

Halogenated Benzenes 1. 7e-03 1. 7e-01 NO 1. 7e-01 0.1 NO NO NO O.Oe+OO 0.0 
Halogenated Alkanes 4.9e-03 2.5e-02 3.2e-03 3.3e-02 0.0 NO NO NO O.Oe+OO 0.0 
Branched Alkanes 1.3e-01 3.4e-01 4.4e-02 5.2e-01 0.2 NO NO NO O.Oe+OO 0.0 

Ethers 5.7e-04 8.6e-02 NO 8.6e-02 0.0 NO NO NO O.Oe+OO 0.0 
Methylated Naphthalenes 3.1e-03 5.3e-01 NO 5.3e-01 0.2 NO NO NO O.Oe+OO 0.0 

Methylated Phenols 2.4e-03 1.1e-01 NO 1. 1e-01 0.0 NO NO NO O.Oe+OO 0.0 
Simple Ketones 1.9e-02 4.9e-02 1.2e-02 S.Oe-02 0.0 NO NO NO O.Oe+OO 0.0 
Cyclic Ketones 5.2e-03 1.3e-02 NO 1.8e-02 0.0 1.8e-06 4.6e-06 NO 6.4e-06 0.0 

Oiols 2.5e-04 2.6e-02 NO 2.6e-02 0.0 NO NO NO O.Oe+OO 0.0 
Simple Alcohols 4.5e-03 1.1e-02 NO 1.6e-02 0.0 NO NO NO O.Oe+OO 0.0 
Cyclic Alcohols 1.8e-03 1. 9e-01 NO 1.9e-01 0.1 NO NO NO O.Oe+OO 0.0 

Oxygenated Alcohols NO NO 7.5e-01 7 .Se-01 0.2 NO NO NO O.Oe+OO 0.0 
Non-Cyclic Acids 1.5e-01 3.9e-01 4.5e+01 4.6e+01 13.9 NO NO NO O.Oe+OO 0.0 

Total Total Total Total Total Total Total Total Total Total 
2.0e+01 2.0e+02 1.1e+02 3.3e+02 100.0 9.7e-03 6.0e-02 1.7e-02 8.7e-02 100.0 



- - - - - - - - - - - - - -
Table 7-31 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Groundwater 
Source Area: Upper Aquifer 

Population: Onsite Resident 
Land Use: Future Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS CANCER RISKS 

Dermal Absorp. Ingestion Inhalation Total X of Total Dermal Absorp. Ingestion 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 1/19/91 
[ACS.2020.BRA]M-T.~20 

- - - - -

Inhalation Total X of Total 



- - - - - - - - - - - - - -
Table 7-32 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

MediL111: Alibi ent Air 
Source Area: VOC Emissions 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Onsite Resident 
Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation X of Total 

VOLATILES 

Vinyl chloride 
Chloroethane 

Methylene chloride 
1,1-Dichloroethene 

Chloroform 
1,2-Dichloroethane 

2-Butanone 
1,1,1-Trichloroethane 
Carbon tetrachloride 

Trichloroethene 
1,1,2-Trichloroethane 

Benzene 
4-Methyl-2-pentanone 

Tetrachloroethene 
Toluene 

Chlorobenzene 
Xylenes (mixed) 

SEMIVOLATILES 

bis(2-Chloroethyl) ether 

TIC Groupings 

Methyl Propyl Benzenes 
Trimethyl Benzenes 
Halogenated Alkanes 

n-chain Alkanes 
Branched Alkanes 
Non-Cyclic Acids 

NO 
5.9e+OO 
2.5e-03 

NO 
NO 
NO 

8.9e-01 
5.7e-01 

NO 
NO 
NO 
NO 

1.6e-01 
NO 

7.3e-02 
2.0e-02 
1.8e-01 

NO 

1.3e-02 
1.8e-02 
8.3e-02 
5.8e-01 
1. 5e-01 
7.7e+OO 

Total 
1.6e+01 

0.0 
36.1 
0.0 
0.0 
0.0 
0.0 
5.4 
3.5 
0.0 
0.0 
0.0 
0.0 
0.9 
0.0 
0.4 
0.1 
1.1 

0.0 

0.1 
0.1 
0.5 
3.5 
0.9 
47.1 

Total 
1.0 

1.2e-05 0.4 
NO 0.0 

4.4e-05 1.6 
1.3e-03 46.6 
5.2e-Q4 18.8 
1. 1e-05 0.4 

NO 0.0 
NO 0.0 

7.6e-04 27.7 
7.6e-05 2.8 
2.7e-06 0.1 
3.1e-05 1.1 

NO 0.0 
1.0e-05 0.4 

NO 0.0 
NO 0.0 
NO 0.0 

1.4e-06 0.1 

NO 0.0 
NO 0.0 
NO 0.0 
NO 0.0 
NO 0.0 
NO 0.0 

Total Total 
2.7e-03 1.0 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values Less 
than both of these levels are not shown. 

- - - -
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Table 7-32 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Anbient Air 
Source Area: VOC Emissions 

CHEMICAL OF POTENTIAL 
CONCERN 

Population: Onsite Resident 
Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 

-

Inhalation % of Total Inhalation X of Total 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
sunmed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each c 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/BJC 
VERSION 6!15/91 
[ACS.2020.BRA]S-T.W20 

- - - -
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Table 7-33 

SUMMARY OF NON CANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medil.m: Soil Population: Onsite Resident 
Source Area: Onsite Containment Area Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

1,2-Dichloroethene (cis) 2. 1e-02 3.7e-04 2.2e-02 0.0 NO NO O.Oe+OO 0.0 
1,2-Dichloroethane NO NO O.Oe+OO 0.0 1.Se-06 2.7e-08 1.5e-06 0.0 

1, 1, 1-Trichloroethane 5.7e-01 1.0e-02 S.Be-01 1.2 ND ND O.Oe+OO 0.0 
1,2-Dichloropropane .ND ND O.Oe+OO 0.0 1. 7e-06 1.6e-08 1.7e-06 0.0 

Trichloroethene ND ND O.Oe+OO 0.0 2.2e-06 4. 1e-08 2.3e-06 0.0 
Benzene ND NO O.Oe+OO 0.0 3.5e-04 3.2e-06 3.5e-04 5.2 

Tetrachloroethene 2.3e+01 4.2e-01 2.3e+01 47.0 S.Oe-03 9.2e-05 5.1e-03 75.6 
1, 1,2,2-Tetrachloroethane ND ND O.Oe+OO 0.0 1.4e-OS 2.4e-07 1.4e-05 0.2 

Toluene 1.5e+01 2.8e-01 1.6e+01 31.6 ND NO O.Oe+OO 0.0 
Ethyl benzene 5.2e+OO 4.8e-02 5.3e+OO 10.6 ND NO O.Oe+OO 0.0 

Styrene 1.3e-03 2.2e-OS 1.4e-03 0.0 3.4e-06 5.7e-08 3.5e-06 0.1 
Xylenes (mixed) 9.7e-01 8.9e-03 9.8e-01 2.0 NO ND O.Oe+OO 0.0 

SEMI VOLATILES 

Naphthalene 1.0e+OO 1.6e-02 1. 1e+OO 2.1 ND NO O.Oe+OO 0.0 
bis(2·ethylhexyl)phthalate · 1.1e+OO 5.0e-03 1.1e+OO 2.2 1.3e-04 6.0e-07 1.3e-04 1.9 

Total Carcinogenic PAHs NO ND O.Oe+OO 0.0 9.7e-OS 8.9e-07 9.8e-05 1.5 

PESTICIDE/PCB 

PCB NO ND O.Oe+OO 0.0 1.0e-03 2. 1e-05 1.0e-03 15.2 

METALS 

Barium 2.7e-02 7.3e-04 2.7e-02 0.1 ND NO O.Oe+OO 0.0 
Chromium VI 2.6e-02 7.2e-03 3.4e-02 0.1 NO NO O.Oe+OO 0.0 

Mercury 2.9e-02 2.4e-03 3.1e-02 0.1 ND NO O.Oe+OO 0.0 

TIC Groupings 

Propyl Benzenes 3.9e-02 3.6e-04 3.9e-02 0.1 NO NO O.Oe+OO 0.0 
Ethyl Methyl Benzenes 2. 1e-02 3.9e-04 2.2e-02 0.0 NO NO O.Oe+OO 0.0 

Diethyl Benzenes 2.2e-02 2.0e-04 2.2e-02 0.0 NO NO O.Oe+OO 0.0 
Methyl Ethenyl Benzenes 1.8e-02 1. 7e-04 1.8e-02 0.0 ND NO O.Oe+OO 0.0 

Trimethyl Benzenes 3.8e-02 6.9e-04 3.9e-02 0.1 ND NO O.Oe+OO 0.0 
Dimethyl ethyl benzenes 1.6e-01 1.4e-03 1.6e-01 0.3 NO NO O.Oe+OO 0.0 

Oxygenated Benzenes 2.0e-01 1. 9e-03 2.0e-01 0.4 NO ND O.Oe+OO 0.0 
n-chain Alkanes 4.1e-01 3.8e-03 4.2e·01 0.8 NO ND O.Oe+OO 0.0 

Branched Alkanes 2.3e-01 2.1e-03 2.4e-01 0.5 ND ND O.Oe+OO 0.0 
Methylated Naphthalenes 9.7e-02 1.5e-03 9.9e-02 0.2 NO ND O.Oe+OO 0.0 
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Table 7-33 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

MedilJII: 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Soil Population: Onsite Resident 

-
Source Area: Onsite Containment Area Land Use: Future Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. 

Non-Cyclic Acids 
Amine& 

PCBs 

2.1e-01 
2.6e-02 

ND 

Total 

2.0e-03 
2.4e-04 

ND 

Total 

2.2e-01 0.4 ND 
2.7e-02 0.1 ND 
O.Oe+OO 0.0 ND 

Total Total Total 
4.9e+01 8.2e-01 5.0e+01 100.0 6.6e-03 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 6/19/91 
[ACS.2020.BRA]N-T.W20 

CANCER RISKS 

Ingestion 

ND 
ND 

1.8e-05 

Total 
1.4e-04 

- - - -

Total % of Total 

O.Oe+OO 0.0 
O.Oe+OO 0.0 
1.8e-05 0.3 

Total Total 
6.8e-03 100.0 
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Table 7-34 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medillll: Soil Population: Onsite Resident 
Source Area: Still Bottoms Treatment Lagoon Area Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS. 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

Methylene chloride 3.1e-01 4.5e-03 3.1e-01 0.1 5.9e-05 8.7e-07 6.0e-05 0.2 
1,2-Dichloroethene (cis) 1.3e+OO 2.3e-02 1.3e+OO 0.2 NO NO O.Oe+OO 0.0 

Chloroform 8.2e+OO 1.5e-01 8.3e+OO 1.5 2.1e-04 3.9e-06 2.2e-04 0.6 
1,2-Dichloroethane NO NO O.Oe+OO 0.0 6. 1e-05 1.1e-06 6.2e-05 0.2 

2-Butanone 8.2e-01 7.6e-03 8.3e-01 0.1 NO NO O.Oe+OO 0.0 
1, 1, 1-Trichloroethane 9.1e+OO 1. 7e-01 9.2e+OO 1.6 NO NO O.Oe+OO 0.0 
Carbon tetrachloride 2.4e+02 3.7e+OO 2.4e+02 42.6 9.2e-03 1.4e-04 9.3e-03 24.4 
1,2-Dichloropropane NO NO O.Oe+OO 0.0 5.0e-05 4.6e-07 5.0e-05 0.1 

Trichloroethene NO NO O.Oe+OO 0.0 3.1e-04 5.7e-06 3.2e-04 0.8 
1, 1,2-Trichloroethane 1.6e-01 1.4e-03 1.6e-01 0.0 1.5e-05 1.4e-07 1.6e-05 0.0 

Benzene NO NO O.Oe+OO 0.0 1.6e-04 1.5e-06 1. 7e-04 0.4 
4-Methyl-2-pentanone 2.3e+OO 2.1e-02 2.4e+OO 0.4 NO NO O.Oe+OO 0.0 

Tetrachloroethene 6.2e+OO 1.1e-01 6.3e+OO 1.1 1.4e-03 2.5e-05 1.4e-03 3.6 
Toluene 4.5e+OO 8.2e-02 4.6e+OO 0.8 NO NO O.Oe+OO 0.0 

Ethyl benzene 6.5e+OO 6.0e-02 6.6e+OO 1.2 NO NO O.Oe+OO 0.0 
Styrene 3.5e-02 5.7e-04 3.5e-02 0.0 8.9e·05 1.5e-06 9.0e·05 0.2 

Xylenes (mixed) 3.7e-01 3.3e·03 3.7e-01 0.1 NO NO O.Oe+OO 0.0 

SEMI VOLATILES 

bis(2-Chloroethyl) ether NO NO O.Oe+OO 0.0 4.0e·03 3.7e-05 4.1e·03 10.7 
1,2-Dichlorobenzene 6.0e-02 5.5e-04 6.1e-02 0.0 NO NO O.Oe+OO 0.0 

2-Methylphenol 1.4e·02 2.1e·04 1.4e-02 0.0 NO NO O.Oe+OO 0.0 
4-Methylphenol 4.2e-02 6.1e-04 4.2e-02 0.0 ND NO O.Oe+OO 0.0 

lsophorone 1.0e+OO 9.3e·03 1.0e+OO 0.2 3.6e-04 3.3e-06 3.6e-04 0.9 
2,4-Dichlorophenol 4.3e-02 4.0e-04 4.4e-02 0.0 NO NO O.Oe+OO 0.0 

1,2,4-Trichlorophenol 8.5e-02 7.8e·04 8.6e-02 0.0 NO NO O.Oe+OO 0.0 
Naphthalene 8.7e+OO 1.3e-01 8.8e+OO 1.6 NO NO O.Oe+OO 0.0 

Hexachlorobutadiene 1.6e+OO 1.4e·02 1.6e+OO 0.3 1.0e-04 9.5e-07 1.0e-04 0.3 
Oimethylphthalate 2.5e-02 2.3e-04 2.5e-02 0.0 NO NO O.Oe+OO 0.0 

N-nitrosodiphenylamine ND NO O.Oe+OO 0.0 1.1e-06 1.9e·08 1. 1e-06 0.0 
Hexachlorobenzene 7.0e-02 6.4e-04 7.0e-02 0.0 3.8e-05 3.5e·07 3.9e-05 0.1 
Pentachlorophenol 9.2e-02 1.5e-03 9.4e-02 0.0 1.4e-04 2.3e-06 1.4e-04 0.4 

Oi-n-butylphthalate 3.0e-01 4.9e-03 3.0e-01 0.1 NO NO O.Oe+OO 0.0 
Butylbenzylphthalate 2. 1e-01 3.4e-03 2.1e-01 0.0 NO NO O.Oe+OO 0.0 

bis(2-ethylhexyl)phthalate 2.0e+01 · 9.3e-02 2.0e+01 3.6 2.4e-03 1.1e-05 2.4e-03 6.4 
Di-n-cetyl Phthalate 7.6e-02 6.9e-04 7.6e-02 0.0 NO ND O.Oe+OO 0.0 

Total Carcinogenic PAHs ND NO O.Oe+OO 0.0 5.6e-04 5.2e-06 5.7e-04 1. 5 

PESTICIDE/PCB 
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Table 7-34 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Soil Population: Onsite Resident 
Source Area: Still Bottoms Treatment Lagoon Area land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

gamn~·BHC (Lindane) 1.4e-01 2.6e-03 1.5e-01 0.0 2.4e-05 4.4e-07 2.4e-05 0.1 
Endosul fan I 1.9e+OO 1.7e-02 1.9e+OO 0.3 NO NO O.Oe+OO 0.0 

4,4'-0DT 4.4e+OO 4.0e-02 4.4e+OO 0.8 3.2e-04 2.9e-06 3.2e-04 0.8 
PCB NO NO O.Oe+OO 0.0 1.8e-02 3.7e-04 1.8e-02 48.2 

METALS 

Antimony 3.0e+OO 8.3e-02 3. 1e+OO 0.6 NO NO O.Oe+OO 0.0 
Bariun 3.3e-01 9.0e-03 3.4e-01 0.1 NO NO O.Oe+OO 0.0 

Cadmium (food/soil) 2.2e+OO 8.4e-02 2.3e+OO 0.4 NO NO O.Oe+OO 0.0 
Chromiun VI 5.7e-01 1.6e-01 7.2e-01 0.1 NO NO O.Oe+OO 0.0 

Lead 1.2e+02 3.2e+01 1.5e+02 26.5 NO NO O.Oe+OO 0.0 
Mercury 3.2e-01 2.6e-02 3.4e-01 0.1 NO NO O.Oe+OO 0.0 

Zinc 4.9e-02 8.1e-03 5.7e-02 0.0 NO NO O.Oe+OO 0.0 

TIC Groupings 

Propyl Benzenes 7.4e-01 6.8e-03 7.5e-01 0.1 NO NO O.Oe+OO 0.0 
Propenyl Benzenes 8.7e-01 8.0e-03 8.8e-01 0.2 NO NO O.Oe+OO 0.0 

Ethyl Methyl Benzenes 3.7e-01 6.8e-03 3.8e-01 0.1 NO NO O.Oe+OO 0.0 
Diethyl Benzenes 4.0e-01 3.6e-03 4.0e-01 0.1 NO NO O.Oe+OO 0.0 

Methyl Propyl Benzenes 2.1e+OO 2.0e-02 2.2e+OO 0.4 NO NO O.Oe+OO 0.0 
Methyl Phenyl Benzenes 3.6e-01 S.Se-03 3.6e-01 0.1 NO NO O.Oe+OO 0.0 

Trimethyl Benzenes 1. 7e-01 3.2e-03 1.8e-01 0.0 NO NO O.Oe+OO 0.0 
Dimethyl ethyl benzenes 1.5e+OO 1.4e-02 1.5e+OO 0.3 NO NO O.Oe+OO 0.0 

Tetramethyl Benzenes 1. 3e-01 2.3e-03 1.3e-01 0.0 NO NO O.Oe+OO 0.0 
Oxygenated Benzenes 7.8e-02 7.1e-04 7.8e-02 0.0 NO NO O.Oe+OO 0.0 

Nitrogenated Benzenes 3.9e+01 3.6e-01 3.9e+01 7.0 NO NO O.Oe+OO 0.0 
Halogenated Alkanes 2.1e+OO 3.8e-02 2.1e+OO 0.4 NO NO O.Oe+OO 0.0 

n-chain Alkanes 3.0e+01 2.7e-01 3.0e+01 5.4 NO NO O.Oe+OO 0.0 
Branched Alkanes 7.6e+OO 7.0e-02 7.7e+OO 1.4 NO NO O.Oe+OO 0.0 

Methylated Naphthalenes 6.6e-01 l.Oe-02 6.7e-01 0.1 NO NO O.Oe+OO 0.0 
Cyclic Ketones 6.2e-02 5.7e-04 6.3e-02 0.0 2.2e-05 2.0e-07 2.2e-05 0.1 
Si""le Alcohols 4.3e-02 3.9e-04 4.3e-02 0.0 NO NO O.Oe+OO 0.0 

Non-Cyclic Acids 3.0e-01 2.8e-03 3.0e-01 0.1 NO NO O.Oe+OO 0.0 
Amines 2.2e-02 2.0e-04 2.2e-02 0.0 NO NO O.Oe+OO 0.0 

Total Total Total Total Total Total Total Total 
5.2e+02 3.8e+01 5.6e+02 100.0 3.8e-02 6.2e-04 3.8e-02 100.0 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 

-- --------------
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Table 7-34 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0_01 AND CANCER RISKS GREATER THAN 1-0E-06 

American Chemical Services Remedial lnvestigation 
Griffith, Indiana 

Medillll: Soil Population: Onsite Resident 
Source Area: Still Bottoms Treatment Lagoon Area Land Use: Future Site Conditions 

-

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp- Ingestion Total % of Total Dermal Absorp. 

greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake 1 Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Ingestion 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 6!19/91 
[ACS.2020.BRAlO-T.W20 

- - -

Total % of Total 
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Table 7-35 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medi1.111: Soil Population: Onsite Resident 
Source Area: Offsite Containment Area Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

Vinyl chloride NO NO O.Oe+OO 0.0 9.2e-05 1. 7e-06 9.3e-05 0.1 
Methylene chloride 1. 7e-01 2.Se-03 1. 7e-01 0.0 3.3e-OS 4.8e-07 3.3e-OS 0.0 

Acetone 7.0e+OO 1.2e-01 7.1e+OO 0.7 NO NO O.Oe+OO 0.0 
1,1·Dichloroethene 1.7e+OO 3.1e-02 1. 7e+OO 0.2 3.9e-03 7.1e-05 4.0e-03 2.6 
1, 1-Dichloroethane 1.9e·01 3.5e-03 1.9e-01 0.0 NO NO O.Oe+OO 0.0 

1,2-Dichloroethene (cis) 1.4e-01 2.4e-03 1.4e-01 0.0 NO NO O.Oe+OO 0.0 
Chloroform 1. 1e+01 2.0e-01 1. 1e+01 1.1 2.8e-04 5.2e-06 2.9e-04 0.2 

1,2-Dichloroethane NO NO O.Oe+OO 0.0 6.7e-04 1.2e-05 6.8e·04 0.4 
2-Butanone 1.5e+02 1.4e+OO 1.6e+02 15.2 NO NO O.Oe+OO 0.0 

1, 1, 1-Trichloroethane 6.Se+01 1.2e+OO 6.6e+01 6.5 NO NO O.Oe+OO 0.0 
1,2-Dichloropropane NO NO O.Oe+OO 0.0 1.5e-04 1.4e-06 1.6e-04 0.1 

Trichloroethene NO NO O.Oe+OO 0.0 3.5e-03 6.4e-05 3.5e·03 2.3 
1, 1,2-Trichloroethane 7.8e+OO 7.1e·02 7.8e+OO 0.8 7.6e-04 7.0e-06 7.7e-04 0.5 

Benzene NO NO O.Oe+OO 0.0 1.4e-03 1.3e-05 1.5e-03 1.0 
4-Methyl-2-pentanone 9.Se+01 8.7e-01 9.6e+01 9.4 NO NO O.Oe+OO 0.0 

Tetrachloroethene 1.8e+02 3.3e+OO 1.8e+02 17.8 3.9e-02 7.2e-04 4.0e-02 26.2 
Toluene 2.5e+01 4.6e·01 2.6e+01 2.5 NO NO O.Oe+OO 0.0 

Chlorobenzene 6.5e+OO 3.6e-02 6.5e+OO 0.6 NO NO O.Oe+OO 0.0 
Ethyl benzene 1.8e+01 1.6e-01 1.8e+01 1.8 NO NO O.Oe+OO 0.0 

Styrene 6.7e-02 1.1e·03 6.8e·02 0.0 1. 7e-04 2.8e-06 1. 7e-04 0.1 
Xylenes (mixed) 3.9e+OO 3.6e-02 3.9e+OO 0.4 NO NO O.Oe+OO 0.0 

SEMI VOLATILES 

Phenol 3.7e-02 6.1e·04 3.7e-02 0.0 NO NO O.Oe+OO 0.0 
bis(2-Chloroethyl) ether NO NO O.Oe+OO 0.0 7.3e-03 6.7e-05 7.4e-03 4.9 

1,4-Dichlorobenzene NO NO O.Oe+OO 0.0 2.2e-06 4.0e-08 2.2e·06 0.0 
1,2-0ichlorobenzene 1.0e·01 9.5e-04 1.0e-01 0.0 NO NO O.Oe+OO 0.0 

2-Methylphenol 6.5e-02 9.5e·04 6.6e-02 0.0 NO NO O.Oe+OO 0.0 
4-Methylphenol 2.0e-01 3.0e-03 2. 1e-01 0.0 NO NO O.Oe+OO 0.0 

lsophorone 1.4e+OO 1.3e-02 1.4e+OO 0.1 4.9e-04 4.5e-06 5.0e-04 0.3 
2,4-Dimethylphenol 4.5e-01 4. 1e-03 4.6e-01 0.0 NO NO O.Oe+OO 0.0 

Benzoic Acid 1.5e-01 2.1e-03 1.5e-01 0.0 NO NO O.Oe+OO 0.0 
1,2,4-Trichlorophenol 2.0e+OO 1.9e-02 2. 1e+OO 0.2 NO NO O.Oe+OO 0.0 

Naphthalene 2.8e+01 4.3e·01 2.8e+01 2.8 NO NO O.Oe+OO 0.0 
Hexachlorobutadiene 5.8e+OO 5.3e-02 5.9e+OO 0.6 3.9e·04 3.6e-06 3.9e-04 0.3 
Oimethylphthalate 4.1e-02 3.7e-04 4. 1e-02 0.0 NO NO O.Oe+OO 0.0 

2,6-0initrotoluene NO NO O.Oe+OO 0.0 1.7e-05 1.6e-07 1. ?e-05 0.0 
Acenaphthene 2.3e-02 2. 1e·04 2.4e-02 0.0 NO NO O.Oe+OO 0.0 

Oiethylphthalate 2.7e-02 2.5e-04 2.7e-02 0.0 NO NO O.Oe+OO 0.0 
Fluorene 6.0e-02 5.5e-04 6.1e-02 0.0 NO NO O.Oe+OO 0.0 
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Table 7-35 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Hedillll: Soil Population: Onsite Resident 
Source Area: Offsite Containment Area Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total X of Total 

N-nitrosodiphenylamine NO NO O.Oe+OO 0.0 4.4e-06 7.9e-08 4.5e-06 0.0 
Hexachlorobenzene 1.9e-01 1. 7e-03 1.9e-01 0.0 1.0e-04 9.4e-07 1.0e-04 0.1 
Pentachlorophenol 2.6e-01 4.3e-03 2.6e-01 0.0 4.0e-04 6.6e-06 4.1e-04 0.3 

Di-n-butylphthalate 1.Se+OO 2.4e-02 1.5e+OO 0.1 NO NO O.Oe+OO 0.0 
Fluoranthene 3.3e-02 3.0e-04 3.3e-02 0.0 NO NO O.Oe+OO 0.0 

Pyrene 5.7e-02 S.Ze-04 5.8e-02 0.0 NO NO O.Oe+OO 0.0 
Butylbenzylphthalate 3.Se-01 5.7e-03 3.5e-01 0.0 NO NO O.Oe+OO 0.0 

bis(2-ethylhexyl)phthalate 1. 1e+02 S.Oe-01 1.1e+02 10.7 1.3e-02 6.0e-05 1.3e-02 8.6 
Di-n-octyl Phthalate 5.4e-01 S.Oe-03 S.Se-01 0.1 NO NO O.Oe+OO 0.0 

Total Carcinogenic PAHs NO NO O.Oe+OO 0.0 2.6e-02 2.3e-04 2.6e-02 17.0 

PESTICIDE/PCB 

alpha-BHC NO NO O.Oe+OO 0.0 3.8e·OS 3.5e-07 3.9e-05 0.0 
beta-BHC NO NO O.Oe+OO 0.0 3.1e·OS 2.9e·07 3.2e-05 0.0 
Aldrin 2.3e+OO 2.1e·02 2.3e+OO 0.2 5.1e·04 4.7e-06 5.1e·04 0.3 

Heptachlor epoxide 3.8e-02 3.Se·04 3.8e-02 0.0 1.9e·06 1.8e-08 1.9e-06 0.0 
4,4 1 -DDE NO NO O.Oe+OO 0.0 2.8e·06 4.7e-08 2.9e-06 0.0 
4,4'·000 NO NO O.Oe+OO 0.0 1. 1e·OS 9.9e-08 1.1e-05 0.0 
4,4'·0DT 1.4e-01 1.3e-03 1.4e-01 0.0 1.0e·OS 9.3e-08 1.0e-05 0.0 

PCB ND NO O.Oe+OO 0.0 5.1e·02 1.1e-03 5.2e-02 34.6 

METALS 

Antimony 9.8e+OO 2.7e·01 1.0e+01 1.0 NO ND O.Oe+OO 0.0 
Barillll 1.8e-01 S.Oe-03 1.9e-01 0.0 NO ND O.Oe+OO 0.0 

Cadmillll (food/soil) 3.1e+01 1.2e+OO 3.3e+01 3.2 NO ND O.Oe+OO 0.0 
Chromillll VI 2.7e-01 7.5e-02 3.5e-01 0.0 NO ND O.Oe+OO 0.0 
Manganese 8.6e-02 1.9e·03 8.8e-02 0.0 NO ND O.Oe+OO 0.0 
Mercury 2.6e-01 2.2e·02 2.9e-01 0.0 NO ND O.Oe+OO 0.0 
Nickel 1. 9e-02 1.0e·03 2.0e-02 0.0 NO ND O.Oe+OO 0.0 
Silver 4.0e-02 2.2e-03 4.2e-02 0.0 ND ND O.Oe+OO 0.0 
Zinc 2.9e-02 4.8e·03 3.4e-02 0.0 NO ND O.Oe+OO 0.0 

TIC Groupings 

Propyl Benzenes 1.0e+OO 9.3e-03 1.0e+OO 0.1 NO ND O.Oe+OO 0.0 
Propenyl Benzenes 1.6e+OO 1.4e·02 1.6e+OO 0.2 NO NO O.Oe+OO 0.0 

Ethyl Methyl Benzenes 1.1e+OO 2.1e·02 1.2e+OO 0.1 NO ND O.Oe+OO 0.0 
Diethyl Benzenes 1. 7e+OO 1.6e-02 1. 7e+OO 0.2 ND ND O.Oe+OO 0.0 

Methyl Propyl Benzenes 1.8e+OO 1. 7e-02 1.8e+OO 0.2 ND ND O.Oe+OO 0.0 
Trimethyl Benzenes 9.5e-01 1. 7e-02 9 .7e-01 0.1 ND ND O.Oe+OO 0.0 

Dimethyl ethyl benzenes 1.3e+OO 1.2e-02 1.3e+OO 0.1 ND NO O.Oe+OO 0.0 
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Table 7-35 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

MediliR: 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Soil Population: Onsite Resident 
Source Area: Offsite Containment Area Land Use: Future Site Conditions 

HAZARD QUOTIENTS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total X of Total Dermal Absorp. 

Tetramethyl Benzenes 2.8e-02 5.2e-04 2.9e·02 0.0 
Oxygenated Benzenes 2.7e+OO 2.5e-02 2.7e+OO 0.3 

Nitrogenated Benzenes 1.5e+02 1.4e+OO 1.6e+02 15.2 
n-chain Alkanes 1. 7e+OO 1.5e-02 1.7e+OO 0.2 

Branched Alkanes 3.0e+OO 2.7e-02 3.0e+OO 0.3 
Ethers 1.4e-02 1.3e-04 . 1.4e-02 0.0 

Methylated Naphthalenes 8.4e+OO 1.3e-01 8.6e+OO 0.8 
Phthalates 4.7e·02 4.3e-04 4.7e·02 0.0 

Methylated Phenols 5.1e·02 7.5e-04 5.2e-02 0.0 
Methylated Ketones 4.1e-02 7.1e-04 4.2e-02 0.0 

Cyclic Ketones 3.1e-02 2.8e-04 3.1e-02 0.0 
Diols 1.0e-01 9.3e-04 1.0e-01 0.0 

SiJI1lle Alcohols 3.7e-01 3.4e-03 3.8e-01 0.0 
Non·Cycl ic Acids 6.1e+01 5.6e-01 6.2e+01 6.0 

Amines 8.2e-02 7.6e-04 8.3e-02 0.0 

Total Total Total Total 
1.0e+03 1.3e+01 1.0e+03 100.0 

This table presents risk values for chemicals of potential concern which are associated with hazard quotients 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with risk values less 
than both of these levels are not shown. 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient ~ Chronic Daily Intake 1 Reference Dose 
Cancer Risk ~ Chronic Daily Intake x Slope Factor 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

1.1e-05 
NO 
NO 
ND 
ND 

Total 
1.5e·01 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
-summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (ND) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 6/19/91 
[ACS.2020.BRA]P·T.W20 

CANCER RISKS 

Ingestion 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

1.0e·07 
NO 
ND 
NO 
NO 

Total 
2.3e·03 

Total 

O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
1.1e-05 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 
O.Oe+OO 

Total 
1.5e-01 

... -

X of Total 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Total 
100.0 
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Table 7-36 

SUMMARY OF NON CANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E·06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Mediun: Surface Soil Population: Onsite Resident 
Source Area: Kapica · Pazmey Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

1,2-Dichloroethene (cis) 3.1e·02 5.4e-04 3.2e-02 0.0 NO NO O.Oe+OO 0.0 
Trichloroethene NO NO O.Oe+OO 0.0 3.1e·05 5.7e-07 3.2e-05 0.1 

Benzene NO NO O.Oe+OO 0.0 3.1e-06 2.8e·08 3.1e-06 0.0 
4-Methyl-2-pentanone 4.2e-01 3.8e·03 4.Ze·01 0.1 NO NO O.Oe+OO 0.0 

Tetrachloroethene 3.1e+OO 5.6e·OZ 3.1e+OO 0.8 6.7e·04 1.2e-05 6.8e·04 1.5 
Toluene 3.7e+OO 6.8e·OZ 3.8e+OO 0.9 NO NO O.Oe+OO 0.0 

Chlorobenzene 4.0e·02 Z.2e·04 4.0e·OZ 0.0 NO NO O.Oe+OO 0.0 
Ethyl benzene 3.3e+OO 3.1e-02 3.4e+OO 0.8 NO NO O.Oe+OO 0.0 

Styrene 5.0e·03 8.2e-05 5.0e-03 0.0 1.3e-05 2.1e·07 1.3e-05 0.0 
Xylenes (mixed) 8.9e·01 8.2e-03 9.0e-01 0.2 NO NO O.Oe+OO 0.0 

SEMIVOLATILES 

lsophorone 3.8e-02 3.5e-04 3.8e-02 0.0 1.3e·05 1.2e-07 1.3e-05 0.0 
2,4-Dimethylphenol 1. 9e·02 1. 7e-04 1.9e-02 0.0 NO NO O.Oe+OO 0.0 

Naphthalene 1. 1e+OO 1. 7e·OZ 1.1e+OO 0.3 NO NO O.Oe+OO 0.0 
Pentachlorophenol 2.2e·03 3.6e·05 Z.Ze-03 0.0 3.3e-06 5.5e-08 3.4e·06 0.0 

Oi·n·butylphthalate 4.1e-02 6.7e·04 4.1e·OZ 0.0 NO NO O.Oe+OO 0.0 
Butylbenzylphthalate 1.1e-02 1.8e-04 1. 1e-02 0.0 NO NO O.Oe+OO 0.0 

bis(2·ethylhexyl)phthalate 4.Ze+OO 1. 9e·OZ 4.2e+OO 1.0 5.0e-04 2.3e-06 5.1e-04 1.1 
Oi·n·octyl Phthalate 1.5e·01 1.4e·03 1.5e·01 0.0 NO NO O.Oe+OO 0.0 

Total Carcinogenic PAHs NO NO O.Oe+OO 0.0 5.4e·03 4.9e·05 5.4e-03 12.0 

PESTICIDE/PCB 

Aldrin 2.3e-01 2. 1e-03 2.3e·01 0.1 5.0e·05 4.6e-07 5 .Oe-05 0.1 
Endosul fan I 6.5e-02 6.0e·04 6.6e-02 0.0 NO NO O.Oe+OO 0.0 

4,4' ·ODD NO NO O.Oe+OO 0.0 1.2e-06 1.1e-08 1.2e-06 0.0 
PCB NO NO O.Oe+OO 0.0 3.8e·OZ 7.7e-04 3.8e·OZ 85.1 

METALS 

Antimony 5.5e+OO 1.5e-01 5.6e+OO 1.4 NO NO O.Oe+OO 0.0 
Bariun 2.1e+OO 5.8e·02 Z.Ze+OO 0.5 NO NO O.Oe+OO 0.0 

Cadmium (food/soil) 3.2e+OO 1.2e-01 3.3e+OO 0.8 NO NO O.Oe+OO 0.0 
Chromiun VI 1.6e+OO 4.4e-01 Z.Oe+OO 0.5 NO NO O.Oe+OO 0.0 

Lead 3.0e+02 8.2e+01 3.8e+02 91.8 NO NO O.Oe+OO 0.0 
Manganese 5.0e-01 1.1e·OZ 5. 1e·01 0.1 NO NO O.Oe+OO 0.0 
Mercury 2.7e-01 2.3e·OZ 3.0e·01 0.1 NO NO O.Oe+OO 0.0 
Nickel 1.3e-01 ?.Oe-03 1.3e-01 0.0 NO NO O.Oe+OO 0.0 
Silver 1.1e-01 5.9e·03 1. 1e-01 0.0 NO NO O.Oe+OO 0.0 
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Table 7-36 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Population: Onsite Resident Medium: Surface Soil 
Source Area: Kapica - Pazmey Land Use: Future Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS CANCER RISKS 

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion 

Vanadiun 
Zinc 

TIC Groupings 

Propenyl Benzenes 
Ethyl Methyl Benzenes 

Trimethyl Benzenes 
Dimethyl ethyl benzenes 

n-chain Alkanes 
Branched Alkanes 
Non·Cycl ic Acids 

1.8e-01 
3.4e-01 

4.1e-01 
7.2e-02 
2.1e-02 
4.7e-02 
3.8e-01 
4.1e-01 
2.5e-01 

Total 
3.3e+02 

4.9e-03 
5.6e-02 

3.8e-03 
1.3e-03 
3.9e-04 
4.3e-04 
3.4e-03 
3.8e-03 
2.3e-03 

Total 
8.4e+01 

1.8e-01 
4.0e-01 

4.2e-01 
7.3e-02 
2.2e-02 
4.7e-02 
3.8e-01 
4.2e-01 
2.5e-01 

Total 
4.2e+02 

0.0 
0.1 

0.1 
0.0 
0.0 
0.0 
0.1 
0.1 
0.1 

Total 
100.0 

This table presents risk values for chemicals of potential concern which are associated with 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with 
than both of these levels are not shown. 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

Total 
4.4e-02 

hazard quotients 
risk values less 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In sOme cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 6/20/91 
[ACS.2020.BRA]Q-T.~20 

NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

Total 
8.4e-04 

- - -

Total % of Total 

O.Oe+OO 0.0 
O.Oe+OO 0.0 

O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

Total Total 
4.5e-02 100.0 
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Table 7-37 

SUMMARY OF NON CANCER HAZARDS GREATER THAN 0.01 AND CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Medium: Sub-Surface Soil Population: Onsite Resident 
Source Area: Kapica - Pazmey Land Use: Future Site Conditions 

HAZARD QUOTIENTS CANCER RISKS 
CHEMICAL OF POTENTIAL 

CONCERN 
Dermal Absorp. Ingestion Total % of Total Dermal Absorp. Ingestion Total % of Total 

VOLATILES 

1, 1-Dichloroethene 3.4e-03 6.3e-05 3.5e-03 0.0 7.9e-06 1.4e-07 S.Oe-06 0.0 
1,2-Dichloroethene (cis) 1.1e-01 1.9e-03 1.1e-01 0.0 NO ND O.Oe+OO 0.0 

2-Butanone 1.4e-01 1.3e-03 1.4e-01 0.0 NO NO O.Oe+OO 0.0 
T rich l oroethene NO ND O.Oe+OO 0.0 4.6e·05 8.4e-07 4.7e-05 0.3 

Benzene NO NO O.Oe+OO 0.0 2.2e-05 2.0e-07 2.2e-05 0.1 
4-Methyl-2-pentanone 4.2e-01 3.8e-03 4.2e-01 0.1 NO ND O.Oe+OO 0.0 

Tetrachloroethene 3.1e+OO 5.6e-02 3.1e+OO 0.7 6.7e-04 1.2e-05 6.8e-04 3.8 
Toluene 3.7e+OO 6.8e-02 3.8e+OO 0.9 ND NO O.Oe+OO 0.0 

Chlorobenzene 1. 7e-01 9.6e-04 1.8e-01 0.0 ND NO O.Oe+OO 0.0 
Ethyl benzene 3.3e+OO 3.1e-02 3.4e+OO 0.8 ND NO O.Oe+OO 0.0 

Styrene 5.6e-02 9.3e-04 5.7e-02 0.0 1.4e-04 2.4e-06 1.5e-04 0.8 
Xyl enes (mixed) 8.9e-01 8.2e-03 9.0e-01 0.2 ND NO O.Oe+OO 0.0 

SEMIVOLATILES 

lsophorone 3.8e-02 3.5e-04 3.8e-02 0.0 1.3e-05 1.2e-07 1.3e-05 0.1 
2,4-Dimethylphenol 1.9e-02 1. 7e-04 1.9e-02 0.0 ND ND O.Oe+OO 0.0 

Naphthalene 1.1e+OO 1. 7e-02 1.1e+OO 0.3 ND NO O.Oe+OO 0.0 
2,4-Dinitrotoluene NO ND O.Oe+OO 0.0 1.9e-05 1. 7e-07 1.9e-05 0.1 
Pentachlorophenol 2.3e-02 3.8e-04 2.3e-02 0.0 3.6e-05 5.9e-07 3.6e-05 0.2 

Di-n-butylphthalate 4.1e-02 6.7e-04 4.1e-02 0.0 ND NO O.Oe+OO 0.0 
Fluoranthene 1.2e-02 1.1e-04 1.2e-02 0.0 ND NO O.Oe+OO 0.0 

Pyrene 1.1e-02 1.0e-04 1.1e-02 0.0 ND NO O.Oe+OO 0.0 
Butylbenzylphthalate 1. 1e-02 1.8e-04 1. 1e-02 0.0 ND ND O.Oe+OO 0.0 

bis(2-ethylhexyl)phthalate 4.2e+OO 1.9e-02 4.2e+OO 1.0 S.Oe-04 2.3e-06 5.1e-04 2.8 
Di-n-octyl Phthalate 1.5e-01 1.4e-03 1.5e-01 0.0 ND ND O.Oe+OO 0.0 

Total Carcinogenic PAHs NO NO O.Oe+OO 0.0 5.4e-03 S.Oe-05 S.Se-03 30.7 

PESTICIDE/PCB 

Aldrin 5.9e-02 5.4e-04 6.0e-02 0.0 1.3e-05 1. 2e-07 1.3e-05 0.1 
Endosulfan 3.2e-02 2.9e-04 3.2e-02 0.0 NO NO O.Oe+OO 0.0 

PCB NO NO O.Oe+OO 0.0 1.1e-02 2.2e-04 1. 1e-02 60.9 

METALS 

Antimony 5.5e+OO 1.5e-01 5.6e+OO 1.4 NO NO . O.Oe+OO 0.0 
Barium 2.1e+OO S.Be-02 2.2e+OO 0.5 NO NO O.Oe+OO 0.0 

Cadmium (food/soil) 3.2e+OO 1. 2e-01 3.3e+OO 0.8 NO NO O.Oe+OO 0.0 
Chromium VI 1.6e+OO 4.4e-01 2.0e+OO 0.5 NO NO O.Oe+OO 0.0 

Lead 3.0e+02 8.2e+01 3.8e+02 91.5 NO NO O.Oe+OO 0.0 
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Table 7-37 

SUMMARY OF NONCANCER HAZARDS GREATER THAN 0.01 ANO CANCER RISKS GREATER THAN 1.0E-06 

American Chemical Services Remedial Investigation 
Griffith, Indiana 

Population: Onsite Resident Medium: Sub-Surface Soil 
Source Area: Kapica - Pazmey Land Use: Future Site Conditions 

CHEMICAL OF POTENTIAL 
CONCERN 

HAZARD QUOTIENTS 

Dermal Absorp. Ingestion Total % of Total Dermal Absorp. 

Manganese 
Mercury 
Nickel 
Silver 

Vanadium 
Zinc 

TIC Groupings 

Propyl Benzenes 
Propenyl Benzenes 

Ethyl Methyl Benzenes 
Methyl Propyl Benzenes 
Methyl Ethenyl Benzenes 

Trimethyl Benzenes 
Dimethyl ethyl benzenes 

n-chain Alkanes 
Branched Alkanes 
Non-Cyclic Acids 

S.Oe-01 
2.7e-01 
1.3e-01 
2.8e-01 
1.5e-01 
3.4e-01 

2.5e-01 
4.1e-01 
1. 7e-01 
1.9e-01 
5.7e-01 
5.1e-02 
6.1e-02 
3.8e-01 
4.1e-01 
2.5e-01 

Total 
3.3e+02 

1.1e·02 
2.3e-02 
7.0e-03 
1.5e-02 
4.1e·03 
5.6e·02 

2.3e-03 
3.8e-03 
3.1e-03 
1. 7e·03 
5.2e·03 
9.3e-04 
5.6e-04 
3.4e-03 
3.8e-03 
2.3e·03 

Total 
8.4e+01 

5.1e-01 
3.0e-01 
1.3e-01 
2.9e-01 
1.5e-01 
4.0e-01 

2.5e-01 
4.2e-01 
1. 7e-01 
1.9e-01 
5.8e-01 
5.1e-02 
6.2e-02 
3.8e-01 
4.2e-01 
2.5e-01 

Total 
4.2e+02 

0.1 
0.1 
0.0 
0.1 
0.0 
0.1 

0.1 
0.1 
0.0 
0.0 
0.1 
0.0 
0.0 
0.1 
0.1 
0.1 

Total 
100.0 

This table presents risk values for chemicals of potential concern which are associated with 
greater than 0.01 or cancer risks greater than 1.0e-06. Chemicals of potential concern with 
than both of these Levels are not shown. 

hazard quotients 
risk values less 

Hazard quotients and cancer risks are unitless values which represent the probability of incurring an adverse 
health effect. These risk values are calculated using the following relationships: 

Hazard Quotient = Chronic Daily Intake I Reference Dose 
Cancer Risk = Chronic Daily Intake x Slope Factor 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Total 
1.8e·02 

Hazard quotients and cancer risks are summarized for applicable routes of exposure. Values for each route are 
summed to arrive at an exposure pathway total risk value. The percentage of total risk is also shown for each compound. 

In some cases risks were not determined (NO) because reference doses or slope factors were not available. 

JAH/jah/ 
VERSION 6/19/91 
[ACS.2020.BRAlR-T.Y20 

CANCER RISKS 

Ingestion 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Total 
2.9e-04 

- - - -

Total % of Total 

O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 
O.Oe+OO 0.0 

Total Total 
1.8e-02 100.0 
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Population/Exposure 
Pathway 

Table 7-38 

SUMMARY OF HAZARD INDICES AND CANCER RISKS FOR POTENTIALLY EXPOSED POPULATIONS 
American Chemical Services NPL Site 

Table 
Number 

Remedial Investi9ation 
Griffith, Ind1ana 

Hazard Indices 

Dermal 
Ingestion Absorption Inhalation 

Cancer Risks 

Dermal 
Ingestion Absorption Inhalation 

--------------------------------------------CURRENT LAND USE CONDITIONS-------------------------------------· 

Off-Site Resident-Adult 

Groundwater, Lower 
Aquifer 

Ambient Air, VOC 

Ambient Air, Dust 

Population Total 

Off-Site Resident-Child 

Groundwater, Upper 
Aquifer 

Population Total 

Trespasser-Child 

Surface Soi 1 s, 
Kapica-Pazmey 

Surface Water 

Sediment 

Ambient Air, VOC 

Ambient Air, Dust 

Population Total 

ACS Worker 

Ambient Air, VOC 

Ambient Air, Dust 

Population Total 

7-19 8.1e-01 2.7e-02 

7-20 

7-21 

2.le+OO 

7-22 3.2e+OO 1.5e+02 

1. 5e+02 

7-23 

7-24 

7-25 

7-26 

7-27 

7-28 

7-29 

5.6e+Ol 

2.0e-02 

6.7e-04 

l. 3e+02 

l. 3e+OO 

8.7e-02 

1. 9e+02 

9.9e+OO 

3.5e-01 

9.3e-Ol 

3.4e-04 

5.3e+OO 

3.9e-04 

9.9e+OO 

7.4e-04 

2.6e-04 1.6e-06 

4.5e-04 

2.8e-04 l.?e-02 

1. 7 e-02 

l. 9e-04 5.5e-03 

1.9e-06 l. 6e-04 

3.5e-06 2.le-04 

6.4e-03 

1. 6e-03 

2.7e-05 

l. 6e-04 

5.2e-09 

2.9e-04 

Z.Oe-09 

1.6e-03 

l.le-08 
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I Table 7-38 

(Continued) 

: ,I Risks 
I 

Hazard Indices Cancer 

I 
Population/Exposure Table Dermal Dermal 

Pathway Number Ingestion Absorption Inhalation Ingestion Absorption Inhalation 

-----------------------------------------FUTURE LAND USE CONDITIONS----------------------------------------

I, On-Site Resident - On-Site 
Containment Area 

'I 
Groundwater, Lower 
Aquifer 7-30 9.3e-01 3.1e-02 3.5e-01 3.5e-04 2.1e-06 3.9e-05 

Groundwater, Upper 
Aquifer 7-31 2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1. 7e-02 

I Surface Water 7-24 2.0e-02 1.3e+OO 1.9e-06 1.6e-04 

Sediment 7-25 6.7e-04 8.7e-02 3.5e-06 2.le-04 

I Ambient Air, voc 7-32 1. 6e+01 2.7e-03 

Soils 7-33 8.2e-Ol 4.9e+Ol 1. 4e-04 6.6e-03 

I Population Total* 4.0e+02 9.7e-02 

On-Site Resident - Still 

I 
Bottoms and Treatment 
Lagoons 

Groundwater, Lower 
Aquifer 7-30 9.3e-01 3.1e-02 3.5e-01 3.5e-04 2.1e-06 3.9e-05 

I Groundwater, Upper 
Aquifer 7-31 2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1. 7e-02 

I 
Surface Water 7-24 2.0e-02 1.3e+OO 1. 9e-06 1. 6e-04 

Sediment 7-25 6.7e-04 8.7e-02 3.5e-06 2.1e-04 

Ambient Air, voc 7-32 1. 6e+01 2.7e-03 

I Soils 7-34 3.8e+Ol 5.2e+02 6.2e-04 3.8e-02 

Population Total* 9.1e+02 1.3e-Ol 

I. On-Site Resident - Off-
Site Containment Area 

,I Groundwater, Lower 
Aquifer 7-30 9.3e-01 3.1e-02 3.5e-Ol 3.5e-04 2.1e-06 3.9e-05 

I 
Groundwater, Upper 
Aquifer 7-31 2.0e+02 2.0e+01 1.1e+02 6.0e-02 9.7e-03 1. 7e-02 

Surface Water 7-24 2.0e-02 1. 3e+OO 1.9e-06 1.6e-04 

I Sediment 7-25 6.7e-04 B.le-02 3.5e-06 2 .le-04 

Ambient Air, voc 7-32 1. 6e+01 2.7e-03 

I 
Soils 7-35 1.3e+Ol l.Oe+03 2.3e-03 1. 5e-O 1 

Population Total* I. 4e+03 2.4e-01 

I 
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Population/Exposure 
Pathway 

On-Site Resident -
Surface Soils, ,, Kapica-Pazmey 

Groundwater, Lower 
Aquifer 

I Groundwater, Upper 
Aquifer 

Surface Water 

I Sediment 

Ambient Air, voc 

I Soils 

Population Total* 

I On-Site Resident-
Soils All depths 
Kapica-Pazmey 

I Groundwater, 
Aquifer 

Lower 

I 
Groundwater, Upper 
Aquifer 

Surface Water 

I 
Sediment 

Ambient Air, voc 
Soi 1 s 

I Population Total* 

I 
I 
I 
I 
I 
I 

Table 7-38 
(Continued) 

Hazard Indices 

Table Dermal 
Number Ingestion Absorption Inhalation 

7-30 9.3e-Ol 3.1e-02 3.5e-Ol 

7-31 2.0e+02 2.0e+Ol l.le+02 

7-24 2.0e-02 1.3e+OO 

7-25 6.7e-04 8.7e-02 

7-32 1. 6e+Ol 

7-36 8.4e+Ol 3.3e+02 

7.6e+02 

7-30 9.3e-Ol 3.le-02 3.5e-Ol 

7-31 2.0e+02 2.0e+Ol l.le+02 

7-24 2.0e-02 1. 3e+OO 

7-25 6.7e-04 8.7e-02 

7-32 1.6e+Ol 

7-37 8.4e+Ol 3.3e+02 

7.6e+02 

Cancer Risks 

Dermal 
Ingestion Absorption Inhalation 

3.5e-04 2.le-06 3.9e-05 

6.0e-02 9.7e-03 1.7e-02 

I.9e-06 I. 6e-04 

3.5e-06 2.1e-04 

2.7e-03 

8.4e-04 4.4e-02 

1.3e-Ol 

3.5e-04 2.le-06 3.9e-05 

6.0e-02 9.7e-03 1.7e-02 

1.9e-06 1. 6e-04 

3.5e-06 2.2e-04 

2.7e-03 

2.9e-04 l.Be-02 

l.le-01 
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Population/Exposure 
Pathway 

Table 
Number 

Table 7-38 
(Continued) 

Hazard Indices 

Dermal 
Ingestion Absorption Inhalation 

Cancer Risks 

Dermal 
Ingestion Absorption Inhalation 

--------------------------------------------Multi-Population Assessment (1) --------------------------------· 

Off-Site Resident - Adult & Off-Site Resident - Child 

Off-Site Resident Adult 
Groundwater, Lower 
Aquifer 7-19 8.1e-01 2.7e-02 3.5e-01 2.6e-04 1. 6e-06 2.7e-05 

Ambient Air, voc 7-20 9.3e-01 1.6e-04 

Ambient Air, Dust 7-21 3.4e-04 5.2e-09 

Off-Site Resident-Child 
Groundwater, Upper 
Aquifer 7-22 3.2e+OO 1.5e+02 2.8e-04 1.7e-02 

Population Total 1.6e+02 1. 7 e-02 

Off-site Resident - Adult & Tres(1asser - Child (2) 

Off-Site Resident-Adult 
Groundwater, Lower 
Aquifer 7-19 8.1e-01 2.7e-02 3.5e-01 2.6e-04 1. 6e-06 2.7e-05 

Ambient Air, voc 7-20 9.3e-01 1. 6e-04 

Ambient Air, Dust 7-21 3.4e-04 5.2e-09 

Trespasser-Child 
Surface Soils, 7-23 5.6e+01 1.3e+02 

Kapica - Pazmey 
Surface Water 7-24 2.0e-02 1.3e+OO 

1. 9e-04 5.5e-03 

1. 9e-06 1. 6e-04 

Sediment 7-25 6.7e-04 8.7e-02 3.5e-06 2.le-04 

Ambient Air, voc 7-26 5.3e+OO 2.9e-04 

Ambient Air, Dust 7-27 3.9e-04 2.0e-09 

Population Total 1. 9e+02 6.8e-03 
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Table 7-38 
(Continued) 

Hazard Indices Cancer Risks 

Population/Exposure 
Pathway 

Table 
Number 

Dermal 
Ingestion Absorption Inhalation 

Dermal 
Ingestion Absorption 

Off -Site Resident - Adult & Off-Site Resident - Child & Trespasser - Child (2) 

Off-Site Resident Adult 
Groundwater, Lower 
Aquifer 

Ambient Air, VOC 

Ambient Air, Dust 

Off-Site Resident-Child 
Groundwater, Upper 
Aquifer 

Trespasser-Child 
Surface Soi 1 s, 

Kapica - Pazmey 
Surface Water 

Sediment 

Ambient Air, VOC 

Ambient Air, Dust 

Population Total 

7-19 8.1e-01 2.7e-02 

7-20 

7-21 

7-22 3.2e+OO 1.5e+02 

7-23 5.6e+01 1.3e+02 

7-24 2.0e-02 1.3e+OO 

7-25 6.7e-04 8.7e-02 

7-26 

7-27 

3.4e+02 

Off-Site Resident - Adult & ACS Worker (3) 

Off-Site Resident Adult 
Groundwater, Lower 
Aquifer 

Ambient Air, VOC 

Ambient Air, Dust 

ACS Worker 
Ambient Air, VOC 

Ambient Air, Dust 

Population Total 

7-19 S.le-01 

7-20 

7-21 

7-28 

7-29 

2.7e-02 

1.2e+Ol 

3.5e-Ol 

9.3e-Ol 

3.4e-04 

5.3e+OO 

3.9e-04 

3.5e-01 

9.3e-Ol 

3.4e-04 

9.9e+OO 

7.4e-04 

2.6e-04 1.6e-06 

2.8e-04 1.7e-02 

1.9e-04 S.Se-03 

1.9e-06 1.6e-04 

3.5e-06 2.le-04 

2.3e-02 

2.6e-04 1.6e-06 

2.1e-03 

Inhalation 

2.7e-05 

1. 6e-04 

5.2e-09 

2.9e-04 

2.0e-09 

2.7e-05 

1.6e-04 

5.2e-09 

1. 6e-03 

l.le-08 
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Table 7-38 
(Continued) 

(*) Total population hazard indices and cancer risks for future site residents were calculated by 
incorporating values for groundwater in the upper aquifer .. 

(1) 

(2) 

(3) 

In addition to the current use exposures that exist for each population as described above, it is 
possible that a trespasser may also be an off-Site resident, and On-Site workers may be an off-Site 
resident. Thus, while pathways have been combined for each individual population, populations have 
also been combined, as appropriate (e.g., off-Site resident and trespasser) to evaluate the maximum 
exposure of a population through current land use conditions that is reasonably expected to occur at 
the Site. 

The amount of exposure time to contaminants in air as a trespasser (3 hours/day, 52 days/year, 10 
years) is 1.2% of the off-Site resident (24 hours/day, 182 days/year, 30 years). Because making this 
adjustment does not significantly alter the total multi-population risk, individual population risks 
were directly added in order to evaluate maximally exposed population risks. 

Similarly, ACS exposure to contaminants in air while working on-Site (8 hours/day, 130 days/year, 30 
years) is 23.8% of the exposure conditions assumed for the off-Site resident (24 hours/day, 182 
days/year, 30 years). This difference does not have a substantial impact on the total multi­
population risk. Individual population risks were directly added in order to evaluate maximally 
exposed population risks. 

JAH/vlr/EAG/KJD 
rmad-401-89g] 
60251.17 
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TIC LIST 

' 
Is TIC readily YES 
represented by 
structural match? 

NO 

Place TIC in 
group with best 
structural match. 

Is TIC 
HEASTIIRIS 
listed? 

NO 

Is there a TCL 
compound with 
similar structure 
which is HEASTI 
IRIS listed? 

NO 

' 
Is there a 
non-TCL with 
similar structure 
which is HEAST I 
IRIS listed? 

FOOTNOTES 

g~ 
(3) 

( 4) 

TIC has toxicity- value. 
Group represented by TCL compound on-site, 
that has toxicity value. 
Value obtained from HEAST or IRIS having 
similar chemical structure. 
If insufficient toxicological data is 
available according to HEAST or IRIS; 
no toxicity value is assigned to the group. 

HEAST = Health Effects Assessment Summary Tables 
IRIS = Integrated Risk Information Systems 
TIC = Tentatively Identified Compound 
TCL = Target Compound List 
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